GagjU?li0965_BW_mod 

ATCCXSCGCCCGCGCCAGCATCCTGC^ 

TGCGCCCCGGCGGCAAGM^GTGCTACATGATGAAGCACCTGGTGTG<3GCCAGCCGCGAGCT 

GGAGAAGTTCGCCCTGAACCCCGGCCTGCTGGAGACCAGCGAGGGCTGCAAGCAGATCATC 

CGCCAGCTGCACCCCGCCCTGCAGACCGGCAGCGAGGAGCTGAAGAGCCTGTTCAACACCG 

TGGCCACCCTGTACTGCGTGCATOAGAAGATCGAGGtO^^GACACCAAGGAGGCCCTGGA 

CAAGATCGAGGAGGAGCAGAACAAGTGCCAGCAGAAGATCCAGGAGGCCGAGGCCGCCGAC 

AAGGGCAAGGTGAGCCAGAACTACCCCATCGTGCAGAACCTGCAGGGGCAGATGGTGCACC 

AGGCCATCAGCCCCCGCACCCTGAACGCCTGGGTGAAGGTGATCGAGGAGAAGGCCTTCAG 

CCm^GGTGATCCCCATGTTCACC^CCCTGAGCGAGGGCGCCACCCCCCAGGACCTGAAC 

ACGATGTTGAACACCGTGGGCGGCCACCAGGCCGCCATGCAGATGCTGAAGGACACCATCA 

ACX3AGGAGGCCGCCGAGTGGGACCGCGTGCACCCCGTGCACGCCGGCCCCATCGCCGCCGG 

CCAGATGCGCGAGCCCCGCGGCAGCGACATCGCC^3GCACCACCAGCACCCTGCAGGAGCAG 

ATCGCCTGGATGAGCAGCAACCCCCCCATCCCCGTGGGCGAGATCTAGAAGCGGTGGATGA 

TCCTGGGCCTGAACAAGATCGTGCGGATGTACAGCCCCGTGAGCATCCTGGACATCAAGGA 

GGGCCCCAAGGAGCCCTTCGGCGACTACGTGGACCGCTTCTTCAAGACCCTGGGCGCCGAG 

CAGAGCACCCaGGAGGTGAAGAACTGGAIGACCG^CACCCTG^ 

<XGACTGC^GACCATCCTGCGCGCT^^ 

CGCCTGCCAGGGCGTGGGCGGCCCCAGCCACAAGGCCCGCGTGCTGGGCGAGGCGATGAGC 

CAGGCCAACACCAGCGTGATGATGC^GAAGAGGAACTTCAAGGGCCCCCGGCGCATCGTCA 

AGTGCTTCAACTGCGGCAAGGAGGGCCACATCGC^CGCAACTGCCGCGCCCC^CGCAAGAA 

GGGCTGCTGGAAGTGCGGCAAGGAGGGCCACCAGATGAAGGACTGGACCGAGCGCCAGGCC 

AACTTCCTGGGCAAGATCTGGCCCAGCCACAAGGGC£^ 

GCCCCGAGCCCACCG<XCCCCCCGCCGAGAG^^ 

GMGCAGGAGAGCAAGGACCGCGAGACCGTGACCAGCCTGAAGAGCCTGTTCGGCAACGAC 
CCCCTGAGCCAGTAA 




GRg_AFU09673W_mod ■ 

ATGGGCGCCCGCGCCRGCATCCTGCGCGGCGAGAAGCTGGACAAGTGGGAGAAGATCCGCC 
TGCGCCCCGGCGGCAAGAAGCACTACATGCTGAAGCACCTGGTGTGGGCCAGCCGCGAGCT 
GGAGGGCTTCGCCCTGAACCCCGGCCTGCTGGAGACCGCCGAGGGCTGCAAGCAGATCATG 
AAGCAGCTGCAGCCCGCCCTGCAGACCGGCACCGAGGAGCTGCGCAGCCTGTACAACACCG 
TGGCCACCCTGTACTGCGTG(^CGCCGG<^TCGAG<aTCCGCGACACCAAGGAGGCCCTGGA 
CAAGATCGAGGAGGAGCAGAACAAGTCCCAGCAGAAGACCCAGCAGGCCAAGGAGGCCGAC 
GGCAAGGTGAGCCAGAACTACCCCATCGTGCAGAACCTGCAGGGCCAGATGGTGCACCAGG 
CCATCAGCCCCCGCACCCTGAACGCCTGGGTGAAGGTGATCGAGGAGAAGGCCTTCAGCCC 

cgaggtgatccccatgttcaccgccctgagcgagggcgccaccccccaggacctgaacacg 
atgttgaacaccgtgggcggccaccaggccgggatgcagatgctgaaggacaccatcaacg 
aggaggccgccgagtgggaccgcctgcaccccgtgcaggccggccccgtggcccccggcca 
gatgcgcgacccccgcggcagcgacatcgccggcgccaccagcaccctgcaggagcagatc 
gcctggatgaccaggaacccccccgtgcccgtgggcgacatctacaagcggtggatcatcc 
tgggcctgaacaagatcgtgcggatgtacaggcccgtgagcatcctggacatccgccaggg 
ccccaaggagcccttccgcgactacgtggaccgcttcttcaagaccctgcgcgccgagcag 
gccaccgaggacgtgaagaactggatgaccgagaccctgctggtgcagaacgccaaccccg 
actgcaagaccatcctgcgcgctctcggccccggcgccaccctggaggagatgatgaccgc 
ctgccagggcgtgggcggccccggccacaaggcccgcgtgctggccgaggcgatgagccag 
gccaacagcgtgaacatcatgatgcagaagagcaacttcaagggcccccggcgcaacgtca 
agtgcttc^actgcggcaaggagggccacatcgccaagaactgccgcgccccccgcaagaa 
gggctgctggaagtgcggcaaggagggccaccagatgaaggactgcaccgagcgccaggcc 
aacttcctgggcaagatctggcccagccacaagggccgccccggcaacttcctgcagm 

GC&GC«AGCCCGCCGCCCCC&CCG^ 

GGAGACCACCCCCGCCCCCAAGCAGGAGCCCAAGGACCGCGAGCCCTACCGCGAGCCCCTG 
ACCGCCCTGCGCAGCCTGTTCGGCAGCGGCCCCCTGAGCCAGTAA 




Fig. 3 

4 



Env_AF110968_C_BW_opt 

signal peptide (1-81) 

ATGCGCGTGATGGGCATCCTGAAGAACTACCAGCAGTGGTGGATGTGGGGCATCCTGGGCTTCTGGATGCTGATCA 

\/ — > OP120/140/160 (82) 

TCAGCAGCGTGGTGGGCAACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGAAGGAGGCCAAGACCACCCT 

GTTCTGCACCAGCGACGCCAAGGCCTACGAGACCGAGGTGCACAACGTGTGGGCCACCCACGCCTGCGTGCCCACC 
GACCCCAACCCCCAGGAGATCGTGCTGGAGAACGTGACCGAGAACTTCAACATGTGGAAGAACGACATGGTGGACC 
AGATGCACGAGGACATCATCAGCCTGTGGGACCAGAGCCTGAAGCCCTGCGTGAAGCTGACCCCCCTGTGCGTGAC 
CCTGAAGTGCCGCAACGTGAACGCCACCAACAACATCAACAGCATGATCGACAACAGCAACAAGGGCGAGATGAAG 
AACTGCAGCTTCAACGTGACCACCGAGCTGCGCGACCGCAAGCAGGAGGTGCACGCCCTGTTCTACCGCCTGGACG 
TGGTGCCCCTGCAGGGCAACAACAGCAACGAGTACCGCCTGATCAACTGCAACACCAGCGCCATCACCCAGGCCTG 
CCCCAAGGTGAGCTTCGACCCCATCCCCATCCACTACTGCACCCCCGCCGGCTACGCCATCCTGAAGTGCAACAAC 
CAGACCTTCAACGGCACCGGCCCCTGCAACAACGTGAGCAGCGTGCAGTGCGCCCACGGCATCAAGCCCGTGGTGA 
GCACCCAGCTGCTGCTGAACGGCAGCCTGGCCAAGGGCGAGATCATCATCCGCAGCGAGAACCTGGCCAACAACGC 
CAAGATCATCATCGTGCAGCTGAACAAGCCCGTGAAGATCGTGTGCGTGCGCCCCAACAACAACACCCGCAAGAGC 
GTGCGCATCGGCCCCGGCCAGACCTTCTACGCCACCGGCGAGATCATCGGCGACATCCGCCAGGCCTACTGCATCA 
TCAACAAGACCGAGTGGAACAGCACCCTGCAGGGCGTGAGCAAGAAGCTGGAGGAGCACTTCAGCAAGAAGGCCAT 
CAAGTTCGAGCCCAGCAGCGGCGGCGACCTGGAGATCACCACCCACAGCTTCAACTGCCGCGGCGAGTTCTTCTAC 
TGCGACACCAGCCAGCTGTTCAACAGCACCTACAGCCCCAGCTTCAACGGCACCGAGAACAAGCTGAACGGCACCA 
TCACCATCACCTGCCGCATCAAGCAGATCATCAACATGTGGCAGAAGGTGGGCCGCGCCATGTACGCCCCCCCCAT 
CGCCGGCAACCTGACCTGCGAGAGCAACATCACCGGCCTGCTGCTGACCCGCGACGGCGGCAAGACCGGCCCCAAC 

GACACCGAGATCTTCCGCCCCGGCGGCGGCGACATGCGCGACAACTGGCGCAACGAGCTGTACAAGTACAAGGTGG 

gpl20(1512)< — \/ — >(isi3)gp41 

TGGAGATCAAGCCCCTGGGCGTGGCCCCCACCGAGGCCAAGCGCCGCGTGGTGGAGCGCGAGAAGCGCGCCGTGGG 

CATCGGCGCCGTGTTCCTGGGCTTCCTGGGCGCCGCCGGCAGCACCATGGGCGCCGCCAGCATCACCCTGACCGTG 

CAGGCCCGCCTGCTGCTGAGCGGCATCGTGCAGCAGCAGAACAACCTGCTGCGCGCCATCGAGGCCCAGCAGCACC 

TGCTGCAGCTGACCGTGTGGGGCATCAAGCAGCTGCAGACCCGCATCCTGGCCGTGGAGCGCTACCTGAAGGACCA 

GCAGCTGCTGGGCATCTGGGGCTGCAGCGGCAAGCTGATCTGCACCACCGCCGTGCCCTGGAACAGCAGCTGGAGC 

AACCGCAGCCACGACGAGATCTGGGACAACATGACCTGGATGCAGTGGGACCGCGAGATCAACAACTACACCGACA 

CCATCTACCGCCTGCTGGAGGAGAGCCAGAACCAGCAGGAGAAGAACGAGAAGGACCTGCTGGCCCTGGACAGCTG 

gpl40<2025)< — \/ 

GCAGAACCTGTGGAACTGGTTCAGCATCACCAACTGGCTGTGGTACATCAAGATCTTCATCATGATCGTGGGCGGC 

CTGATCGGCCTGCGCATCATCTTCGCCGTGCTGAGCATCGTGAACCGCGTGCGCCAGGGCTACAGCCCCCTGCCCT 

TCCAGACCCTGACCCCCAACCCCCGCGAGCCCGACCGCCTGGGCCGCATCGAGGAGGAGGGCGGCGAGCAGGACCG 

CGGCCGCAGCATCCGCCTGGTGAGCGGCTTCCTGGCCCTGGCCTGGGACGACCTGCGCAGCCTGTGCCTGTTCAGC 

TACCACCGCCTGCGCGACTTCATCCTGATCGCCGCCCGCGTGCTGGAGCTGCTGGGCCAGCGCGGCTGGGAGGCCC 

TGAAGTACCTGGGCAGCCTGGTGCAGTACTGGGGCCTGGAGCTGAAGAAGAGCGCCATCAGCCTGCTGGACACCAT 

CGCCATCGCCGTGGCCGAGGGCACCGACCGCATCATCGAGTTCATCCAGCGCATCTGCCGCGCCATCCGCAACATC 

gpl60, gp41(2547)< — \ 
CCCCGCCGCATCCGCCAGGGCTTCGAGGCCGCCCTGCAGTAA 



Fig. 4 



Env_AF110975_C_BW_opt 

— > signal peptide (1-72) \/"> 

ATGCGCGTGCGCGGCATCCTGCGCAGCTGGCAGCAGTGGTGGATCTGGGGCATCCTGGGCTTCTGGATCTGCAGCG 
gpl20/140/160 (72) 

GCCTGGGCAACCTGTGGGTGACCGTGTACGACGGCGTGCCCGTGTGGCGCGAGGCCAGCACCACCCTGTTCTGCGC 

CAGCGACGCCAAGGCCTACGAGAAGGAGGTGCACAACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCAAC 

CCCCAGGAGATCGAGCTGGACAACGTGACCGAGAACTTCAACATGTGGAAGAACGACATGGTGGACCAGATGCACG 

AGGACATCATCAGCCTGTGGGACCAGAGCCTGAAGCCCC6CGTGAAGCTGACCCCCCTGTGCGTGACCCTGAAGTG 

CACCAACTACAGCACCAACTACAGCAACACCATGAACGCCACCAGCTACAACAACAACACCACCGAGGAGATCAAG 

AACTGCACCTTCAACATGACCACCGAGCTGCGCGACAAGAAGCAGCAGGTGTACGCCCTGTTCTACAAGCTGGACA 

TCGTGCCCCTGAACAGCAACAGCAGCGAGTACCGCCTGATCAACTGCAACACCAGCGCCATCACCCAGGCCTGCCC 

CAAGGTGAGCTTCGACCCCATCCCCATCCACTACTGCGCCCCCGCCGGCTACGCCATCCTGAAGTGCAAGAACAAC 

ACCAGCAACGGCACCGGCCCCTGCCAGAACGTGAGCACCGTGCAGTGCACCCACGGCATCAAGCCCGTGGTGAGCA 

CCCCCCTGCTGCTGAACGGCAGCCTGGCCGAGGGCGGCGAGATCATCATCCGCAGCAAGAACCTGAGCAACAACGC 

CTACACCATCATCGTGCACCTGAACGACAGCGTGGAGATCGTGTGCACCCGCCCCAACAACAACACCCGCAAGGGC 

ATCCGCATCGGCCCCGGCCAGACCTTCTACGCCACCGAGAACATCATCGGCGACATCCGCCAGGCCCACTGCAACA 

TCAGCGCCGGCGAGTGGAACAAGGCCGTGCAGCGCGTGAGCGCCAAGCTGCGCGAGCACTTCCCCAACAAGACCAT 

CGAGTTCCAGCCCAGCAGCGGCGGCGACCTGGAGATCACCACCCACAGCTTCAACTGCCGCGGCGAGTTCTTCTAC 

TGCAACACCAGCAAGCTGTTCAACAGCAGCTACAACGGCACCAGCTACCGCGGCACCGAGAGCAACAGCAGCATCA 

TCACCCTGCCCTGCCGCATCAAGCAGATCATCGACATGTGGCAGAAGGTGGGCCGCGCCATCTACGCCCCCCCCAT 

CGAGGGCAACATCACCTGCAGCAGCAGCATCACCGGCCTGCTGCTGGCCCGCGACGGCGGCCTGGACAACATCACC 

ACCGAGATCTTCCGCCCCCAGGGCGGCGACATGAAGGACAACTGGCGCAACGAGCTGTACAAGTACAAGGTGGTGG 

gpl20(i509)<— \/ — >(isio>gp41 
AGATCAAGCCCCTGGGCGTGGCCCCCACCGAGGCCAAGCGCCGCGTGGTGGAGCGCGAGAAGCGCGCCGTGGGCAT 

CGGCGCCGTGATCTTCGGCTTCCTGGGCGCCGCCGGCAGCAACATGGGCGCCGCCAGCATCACCCTGACCGCCCAG 

GCCCGCCAGCTGCTGAGCGGCATCGTGCAGCAGCAGAGCAACCTGCTGCGCGCCATCGAGGCCCAGCAGCACATGC 

TGCAGCTGACCGTGTGGGGCATCAAGCAGCTGCAGGCCCGCGTGCTGGCCATCGAGCGCTACCTGAAGGACCAGCA 

GCTGCTGGGCATCTGGGGCTGCAGCGGCAAGCTGATCTGCACCACCACCGTGCCCTGGAACAGCAGCTGGAGCAAC 

AAGACCCAGGGCGAGATCTGGGAGAACATGACCTGGATGCAGTGGGACAAGGAGATCAGCAACTACACCGGCATCA 

TCTACCGCCTGCTGGAGGAGAGCCAGAACCAGCAGGAGCAGAACGAGAAGGACCTGCTGGCCCTGGACAGCCGCAA 

gpl40(2022)< — \/ 

CAACCTGTGGAGCTGGTTCAACATCAGCAACTGGCTGTGGTACATCAAGATCTTCATCATGATCGTGGGCGGCCTG 
ATCGGCCTGCGCATCATCTTCGCCGTGCTGAGCATCGTGAACCGCGTGCGCCAGGGCTACAGCCCCCTGAGCTTCC 
AGACCCTGACCCCCAACCCCCGCGGCCTGGACCGCCTGGGCCGCATCGAGGAGGAGGGCGGCGAGCAGGACCGCGA 
CCGCAGCATCCGCCTGGTGCAGGGCTTCCTGGCCCTGGCCTGGGACGACCTGCGCAGCCTGTGCCTGTTCAGCTAC 
CACCGCCTGCGCGACCTGATCCTGGTGACCGCCCGCGTGGTGGAGCTGCTGGGCCGCAGCAGCCCCCGCGGCCTGC 
AGCGCGGCTGGGAGGCCCTGAAGTACCTGGGCAGCCTGGTGCAGTACTGGGGCCTGGAGCTGAAGAAGAGCGCCAC 

CAGCCTGCTGGACAGCATCGCCATCGCCGTGGCCGAGGGCACCGACCGCATCATCGAGGTGATCCAGCGCATCTAC 

gpl60, gp41<2565)< — \ 

CGCGCCTTCTGCAACATCCCCCGCCGCGTGCGCCAGGGCTTCGAGGCCGCCCTGCAGTAA 



atgggcgcccgcgccagc^tcctgcgcggcggcaagctggacgccto 

cggcaagjuvgtgctacatgatgj^gcacctggtgtgggccagccgcgagctggagaagttcgccctgaacc 
ccggcctgctggagaccagcgagggctgcaagcagatcatccgccagctgcaccccgccctgcagaccggc 
agcgaggagctgaagagcctgttcaacaccgtggcc^^ 

cgacaccaaggaggccctggacaagatcgaggaggag<^gaacaagtgccagcagaagatccagcaggccg 
aggccgccgacaagggcaaggtgagccagaactaccccatcgtgcagaacctgcagggccagatggtgcac 

CAGGCCATCAGCCCCCGCACCCTGAACGCCTGGGTGAAGGTGATCGAGGAGAAGGCCTTCAGCCCCGAGGT 



gatccccatgttcaccgccctgagcgagggcgccaccccccaggacctgaacac catgc rGAACACCGTGG 

G ? 



GCGGCCACCAGGCCGCCATGCAGATGCTGAAGGACACCATCAACGAGGAGGCCGCCGAGTGGGACCGCGTG 
CACCCCGTGCACGCCGGCCCCATCGCCCCCGGCCAGATGCGCGAGCCCCGCGGCAGCGACATCGCCGGCAC 
CACCAGCACCCTGCAGGAGCAGATCGCCTGGATGACCAGCAAGCCCCCCATCCCGGTGGGCGACATCTACA 

agcc|^ggatcatcctgggcctgaac^^ 

cagggccccaaggagcccttccgcgactacgtggaccgcttcttcaagaccc^gcgcgccgaggagagcac 
ccaggaggtgaagaactggatgaccgacaccctgctggtgcagaa03ccaaccccga 

TGCGCG< |x^ GCCC^ 

CACAAGGCCCGCGTGCTGGCCGAGGC^^ 

C^GGGCCCCC<|^GCATC^^ 

CQCCCC^CAAGAAGGGCTGCTGGAAGTGCGGCAAGGAGGGCCACCAGATGAAGGACTGCACCGAGCGCCAG 

GCCAACTTCCTGGGCAAGATCTGGCCCAGCCACAAGGGCCGCW 

<X<^CCGCCCCCCCCGCCGAGAGCTT^ 

ACCGCGAGACCCTGACCAQCCTGAAGAGCCTGTTCGGCAACGACCCCCTGAGCCAGTAA 



ATGGGCGC&CGCGCCfcCK^TCCT 

CGGCAAGAAGCACTACATGOTGAAGC&CCTG<rraTGGGC 
CCGGCCTGCTGGAGACCGCCGAGGGCTGCMG^ 
ACCGAGGAGCTGCGCAGCCTGTACAACACCG^ 
CGACACCAAGGAGGCCCTGGACAAGATCGAGGAGGAGCAGAACA^ 

AGGAGGCCGACGGCAAGGTGAGCCAGAACTACCCCATCGTGCAGAACCTGCAGGGCCAGATGG7GCACCAG 
<KJCATCAGCCCCGGCACCCTGAACGC^TGGGTGAAGGTGATCGAGGAGAAGGCCTTCAGCCCCGAGGTGAT 



CCCCATGTTCACCGCCCTGAGCGAGGGCGCCACCCCCCAGGACCTGAACAC CATGC rGAACACCGTGGGCG 

G 5 



GCCACCAGGCCGCCATGCAGATGCTGAAGGACACCATCAACGAGGAGGCCGCCGAGTGGGACCGCCTGCAC 
CCCGTGCAGGCCGGCCCCGTGGCCCCCGGCCAGATGCGCGACCCCCGCGGCAGCGACATCGCCGGCGCCAC 
CAGOAGCOTGCAGGAGCAGATCGCCTGGATGACCAGC^ACCCCCGCGTGCCCGTGGGCGACATCTACAAGC 
C^GGATCATCCTCGGCCTGAACAAGATCGTGC^ 

GGCCCCAAGGAGCCCTTCCGCGACTACGTGGACCGCTTCTTCAAGACCCTGCGCGCCGAGCAGGCCACCCA 
. GGACGTGAAGAACTGGATGACCGAGACCCTGCTGGTGCAGAACGCCAACCCCGACTGCAAGACCATCCTGC 
GCG< CCTGGGCCCCGGCGCCACCCT^ 



AAGGCCCGCGTGCTGGCCGAGG^^TGAGCCAGGGCAACAGCGTGAACATCATGATGCAGAAGAGCAAGTT 
CAAG<K3CCCCC<|!^ 

CC^CCCGCAAGAAGGGCTGCTGGAAGTGCGGCAAGGAGGGCCACCAGATGAAGGACTGCACCGAGCGCCAG 
GCCAACTTCCTGGGCAAGATCTGGCC^ 

GCCCGCCGCCCCCACCGTGCCCACCGC^ 

CCAAGCAGGAGCCCAAGGAC£GCGAGCCCTACCGCG^^^ 

GGCCCCCTGAGCCAGTAA 



5' Sal 1-site 




Prot restriction- sites 

. . . ? , 



3' EcoR 1-sitc 



1 



Protease plO | [RTpSl RNas^gffl | 



+ insertion mut. at slippery sequ. 
(t 1 1 1 1 1 a— >t 1 1 1 1 1 T a) 
(shown for native sequence) 



mut. cat. center YMDD— >AP 
± m ut primer grip WMGY — >PI 



FIGURE 7 



YMDD epito 
cassette * 



TAA > 
jpitope \ / 



additional genes/ 
cassettes - MCS 



PR975(+) (SEQ ID NO:30) 

GTCGACGCCACCATGGCCGAGGCCATGAGCCAGGCCACCAGCGCCAACATCCTGAT 

GCAGCGCAGCAACTTCAAGGGCCCCAAGCGCATCATCAAGTGCTTCAACTGCGGCAA 

GGAGGGCCACATCGCCCGCAACTGCCGCGCCCCCCGCAAGAAGGGCTGCTGGAAGT 

GCGGCAAGGAGGGCCACCAGATGAAGGACTGCACCGAGCGCCAGGCCAACTTCTTC 

CGCGAGGACCTGGCCTTCCCCCAGGGCAAGGCCCGCGAGTTCCCCAGCGAGCAGAA 

CCGCGCCAACAGCCCCACCAGCCGCGAGCTGCAGGTGCGCGGCGACAACCCCCGCA 

GCGAGGCCGGCGCCGAGCGCCAGGGCACCCTGAACTTCCCCCAGATCACCCTGTGGC 

AGCGCCCCCTGGTGAGCATCAAGGTGGGCGGCCAGATCAAGGAGGCCCTGCTGGAC 

ACCGGCGCCGACGACACCGTGCTGGAGGAGATGAGCCTGCCCGGCAAGTGGAAGCC 

CAAGATGATCGGCGGCATCGGCGGCTTCATCAAGGTGCGCCAGTACGACCAGATCCT 

GATCGAGATCTGCGGCAAGAAGGCCATCGGCACCGTGCTGATCGGCCCCACCCCCGT 

GAACATCATCGGCCGCAACATGCTGACCCAGCTGGGCTGCACCCTGAACTTCCCCAT 

CAGCCCCATCGAGACCGTGCCCGTGAAGCTGAAGCCCGGCATGGACGGCCCCAAGG 

TGAAGCAGTGGCCCCTGACCGAGGAGAAGATCAAGGCCCTGACCGCCATCTGCGAG 

GAGATGGAGAAGGAGGGCAAGATCACCAAGATCGGCCCCGAGAACCCCTACAACAC 

CCCCGTGTTCGCCATCAAGAAGAAGGACAGCACCAAGTGGCGCAAGCTGGTGGACT 

TCCGCGAGCTGAACAAGCGCACCCAGGACTTCTGGGAGGTGCAGCTGGGCATCCCCC 

ACCCCGCCGGCCTGAAGAAGAAGAAGAGCGTGACCGTGCTGGACGTGGGCGACGCC 

TACTTCAGCGTGCCCCTGGACGAGGACTTCCGCAAGTACACCGCCTTCACCATCCCC 

AGCATCAACAACGAGACCCCCGGCATCCGCTACCAGTACAACGTGCTGCCCCAGGGC 

TGGAAGGGCAGCCCCAGCATCTTCCAGAGCAGCATGACCAAGATCCTGGAGCCCTTC 

CGCGCCCGCAACCCCGAGATCGTGATCTACCAGTACATGGACGACCTGTACGTGGGC 

AGCGACCTGGAGATCGGCCAGCACCGCGCCAAGATCGAGGAGCTGCGCAAGCACCT 

GCTGCGCTGGGGCTTCACCACCCCCGACAAGAAGCACCAGAAGGAGCCCCCCTTCCT 

GTGGATGGGCTACGAGCTGCACCCCGACAAGTGGACCGTGCAGCCCATCGAGCTGCC 

CGAGAAGGAGAGCTGGACCGTGAACGACATCCAGAAGCTGGTGGGCAAGCTGAACT 

GGGCCAGCCAGATCTACCCCGGCATCAAGGTGCGCCAGCTGTGCAAGCTGCTGCGCG 

GCGCCAAGGCCCTGACCGACATCGTGCCCCTGACCGAGGAGGCCGAGCTGGAGCTG 

GCCGAGAACCGCGAGATCCTGCGCGAGCCCGTGCACGGCGTGTACTACGACCCCAG 

CAAGGACCTGGTGGCCGAGATCCAGAAGCAGGGCCACGACCAGTGGACCTACCAGA 

TCTACCAGGAGCCCTTCAAGAACCTGAAGACCGGCAAGTACGCCAAGATGCGCACC 

GCCCACACCAACGACGTGAAGCAGCTGACCGAGGCCGTGCAGAAGATCGCCATGGA 

GAGCATCGTGATCTGGGGCAAGACCCCCAAGTTCCGCCTGCCCATCCAGAAGGAGAC 

CTGGGAGACCTGGTGGACCGACTACTGGCAGGCCACCTGGATCCCCGAGTGGGAGTT 

CGTGAACACCCCCCCCCTGGTGAAGCTGTGGTACCAGCTGGAGAAGGAGCCCATCAT 

CGGCGCCGAGACCTTCTACGTGGACGGCGCCGCCAACCGCGAGACCAAGATCGGCA 

AGGCCGGCTACGTGACCGACCGGGGCCGGCAGAAGATCGTGAGCCTGACCGAGACC 

ACCAACCAGAAGACCGAGCTGCAGGCCATCCAGCTGGCCCTGCAGGACAGCGGCAG 

CGAGGTGAACATCGTGACCGACAGCCAGTACGCCCTGGGCATCATCCAGGCCCAGCC 

CGACAAGAGCGAGAGCGAGCTGGTGAACCAGATCATCGAGCAGCTGATCAAGAAGG 

AGAAGGTGTACCTGAGCTGGGTGCCCGCCCACAAGGGCATCGGCGGCAACGAGCAG 

ATCGACAAGCTGGTGAGCAAGGGCATCCGCAAGGTGCTGTTCCTGGACGGCATCGAT 

GGCGGCATCGTGATCTACCAGTACATGGACGACCTGTACGTGGGCAGCGGCGGCCCT 

AGGATCGATTAAAAGCTTCCCGGGGCTAGCACCGGTGAATTC 



FIGURE 8 



PR975YM (SEQIDNO.-31) 

GTCGACGCCACCATGGCCGAGGCCATGAGCCAGGCCACCAGCGCCAACATCCTGAT 

GCAGCGCAGCAACTTCAAGGGCCCCAAGCGCATCATCAAGTGCTTCAACTGCGGCAA 

GGAGGGCCACATCGCCCGCAACTGCCGCGCCCCCCGCAAGAAGGGCTGCTGGAAGT 

GCGGCAAGGAGGGCCACCAGATGAAGGACTGCACCGAGCGCCAGGCCAACTTCTTC 

CGCGAGGACCTGGCCTTCCCCCAGGGCAAGGCCCGCGAGTTCCCCAGCGAGCAGAA 

CCGCGCCAACAGCCCCACCAGCCGCGAGCTGCAGGTGCGCGGCGACAACCCCCGCA 

GCGAGGCCGGCGCCGAGCGCCAGGGCACCCTGAACTTCCCCCAGATCACCCTGTGGC 

AGCGCCCCCTGGTGAGCATCAAGGTGGGCGGCCAGATCAAGGAGGCCCTGCTGGAC 

ACCGGCGCCGACGACACCGTGCTGGAGGAGATGAGCCTGCCCGGCAAGTGGAAGCG- 

CAAGATGATCGGCGGCATCGGCGGCTTCATCAAGGTGCGCCAGTACGACCAGATCCT 

GATCGAGATCTGCGGCAAGAAGGCCATCGGCACCGTGCTGATCGGCCCCACCCCCGT 

GAACATCATCGGCCGCAACATGCTGACCCAGCTGGGCTGCACCCTGAACTTCCCCAT 

CAGCCCCATCGAGACCGTGCCCGTGAAGCTGAAGCCCGGCATGGACGGCCCCAAGG 

TGAAGCAGTGGCCCCTGACCGAGGAGAAGATCAAGGCCCTGACCGCCATCTGCGAG 

GAGATGGAGAAGGAGGGCAAGATCACCAAGATCGGCCCCGAGAACCCCTACAACAC 

CCCCGTGTTCGCCATCAAGAAGAAGGACAGCACCAAGTGGCGCAAGCTGGTGGACT 

TCCGCGAGCTGAACAAGCGCACCCAGGACTTCTGGGAGGTGCAGCTGGGCATCCCCC 

ACCCCGCCGGCCTGAAGAAGAAGAAGAGCGTGACCGTGCTGGACGTGGGCGACGCC 

TACTTCAGCGTGCCCCTGGACGAGGACTTCCGCAAGTACACCGCCTTCACCATCCCC 

AGCATCAACAACGAGACCCCCGGCATCCGCTACCAGTACAACGTGCTGCCCCAGGGC 

TGGAAGGGCAGCCCCAGCATCTTCCAGAGCAGCATGACCAAGATCCTGGAGCCCTTC 

CGCGCCCGCAACCCCGAGATCGTGATCTACCAGGCCCCCCTGTACGTGGGCAGCGAC 

CTGGAGATCGGCCAGCACCGCGCCAAGATCGAGGAGCTGCGCAAGCACCTGCTGCG 

CTGGGGCTTCACCACCCCCGACAAGAAGCACCAGAAGGAGCCCCCCTTCCTGTGGAT 

GGGCTACGAGCTGCACCCCGACAAGTGGACCGTGCAGCCCATCGAGCTGCCCGAGA 

AGGAGAGCTGGACCGTGAACGACATCCAGAAGCTGGTGGGCAAGCTGAACTGGGCC 

AGCCAGATCTACCCCGGCATCAAGGTGCGCCAGCTGTGCAAGCTGCTGCGCGGCGCC 

AAGGCCCTGACCGACATCGTGCCCCTGACCGAGGAGGCCGAGCTGGAGCTGGCCGA 

GAACCGCGAGATCCTGCGCGAGCCCGTGCACGGCGTGTACTACGACCCCAGCAAGG 

ACCTGGTGGCCGAGATCCAGAAGCAGGGCCACGACCAGTGGACCTACCAGATCTAC 

CAGGAGCCCTTCAAGAACCTGAAGACCGGCAAGTACGCCAAGATGCGCACCGCCCA 

CACCAACGACGTGAAGCAGCTGACCGAGGCCGTGCAGAAGATCGCCATGGAGAGCA 

TCGTGATCTGGGGCAAGACCCCCAAGTTCCGCCTGCCCATCCAGAAGGAGACCTGGG 

AGACCTGGTGGACCGACTACTGGCAGGCCACCTGGATCCCCGAGTGGGAGTTCGTGA 

ACACCCCCCCCCTGGTGAAGCTGTGGTACCAGCTGGAGAAGGAGCCCATCATCGGCG 

CCGAGACCTTCTACGTGGACGGCGCCGCCAACCGCGAGACCAAGATCGGCAAGGCC 

GGCTACGTGACCGACCGGGGCCGGCAGAAGATCGTGAGCCTGACCGAGACCACCAA 

CCAGAAGACCGAGCTGCAGGCCATCCAGCTGGCCCTGCAGGACAGCGGCAGCGAGG 

TGAACATCGTGACCGACAGCCAGTACGCCCTGGGCATCATCCAGGCCCAGCCCGACA 

AGAGCGAGAGCGAGCTGGTGAACCAGATCATCGAGCAGCTGATCAAGAAGGAGAAG 

GTGTACCTGAGCTGGGTGCCCGCCCACAAGGGCATCGGCGGCAACGAGCAGATCGA 

CAAGCTGGTGAGCAAGGGCATCCGCAAGGTGCTGTTCCTGGACGGCATCGATGGCG 

GCATCGTGATCTACCAGTACATGGACGACCTGTACGTGGGCAGCGGCGGCCCTAGGA 

TCGATTAAAAGCTTCCCGGGGCTAGCACCGGTGAATTC 
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PR975YMWM (SEQIDNO:32) 



GTCGACGCCACCATGGCCGAGGCCATGAGCCAGGCCACCAGCGCCAACATCCTGAT 

GCAGCGCAGCAACTTCAAGGGCCCCAAGCGCATCATCAAGTGCTTCAACTGCGGCAA 

GGAGGGCCACATCGCCCGCAACTGCCGCGCCCCCCGCAAGAAGGGCTGCTGGAAGT 

GCGGCAAGGAGGGCCACCAGATGAAGGACTGCACCGAGCGCCAGGCCAACTTCTTC 

CGCGAGGACCTGOCCITCCCCCAGGGCAAGGCCCGCGAGTTCCCCAGCGAGCAGAA 

CCGCGCCAACAGCCCCACCAGCCGCGAGCTGCAGGTGCGCGGCGACAACCCCCGCA 

GCGAGGCCGGCGCCGAGCGCCAGGGCACCCTGAACTTCCCCCAGATCACCCTQTGGC 

AGCGCCCCCTGGTGAGCATCAAGGTGGGCGGCCAGATCAAGGAGGCCCTGCTGGAC- 

ACCGGCGCCGACGACACCGTGCTGGAGGAGATGAGCCTGCCCGGCAAGTGGAAGCC 

CAAGATGATCGGCGGCATCGGCGGCTTCATCAAGGTGCGCCAGTACGACCAGATCCT 

GATCGAGATCTGCGGCAAGAAGGCCATCGGCACCGTGCTGATCGGCCCCACCCCCGT 

GAACATCATCGGCCGCAACATGCTGACCCAGCTGGGCTGCACCCTGAACTTCCCCAT 

CAGCCCCATCGAGACCGTGCCCGTGAAGCTGAAGCCCGGCATGGACGGCCCCAAGG 

TGAAGCAGTGGCCCCTGACCGAGGAGAAGATCAAGGCCCTGACCGCCATCTGCGAG 

GAGATGGAGAAGGAGGGCAAGATCACCAAGATCGGCCCCGAGAACCCCTACAACAC 

CCCCGTGTTCGCCATCAAGAAGAAGGACAGCACCAAGTGGCGCAAGCTGGTGGACT 

TCCGCGAGCTGAACAAGCGCACCCAGGACTTCTGGGAGGTGCAGCTGGGCATCCCCC 

ACCCCGCCGGCCTGAAGAAGAAGAAGAGCGTGACCGTGCTGGACGTGGGCGACGCC 

TACTTCAGCGTGCCCCTGGACGAGGACTTCCGCAAGTACACCGCCTTCACCATCCCC 

AGCATCAACAACGAGACCCCCGGCATCCGCTACCAGTACAACGTGCTGCCCCAGGGC 

TGGAAGGGCAGCCCCAGCATCTTCCAGAGCAGCATGACCAAGATCCTGGAGCCCTTC 

CGCGCCCGCAACCCCGAGATCGTGATCTACCAGGCCCCCCTGTACGTGGGCAGCGAC 

CTGGAGATCGGCCAGCACCGCGCCAAGATCGAGGAGCTGCGCAAGCACCTGCTGCG 

CTGGGGCTTCACCACCCCCGACAAGAAGCACCAGAAGGAGCCCCCCTTCCTGCCCAT 

CGAGCTGCACCCCGACAAGTGGACCGTGCAGCCCATCGAGCTGCCCGAGAAGGAGA 

GCTGGACCGTGAACGACATCCAGAAGCTGGTGGGCAAGCTGAACTGGGCCAGCCAG 

ATCTACCCCGGCATCAAGGTGCGCCAGCTGTGCAAGCTGCTGCGCGGCGCCAAGGCC 

CTGACCGACATCGTGCCCCTGACCGAGGAGGCCGAGCTGGAGCTGGCCGAGAACCG 

CGAGATCCTGCGCGAGCCCGTGCACGGCGTGTACTACGACCCCAGCAAGGACCTGGT 

GGCCGAGATCCAGAAGCAGGGCCACGACCAGTGGACCTACCAGATCTACCAGGAGC 

CCTTCAAGAACCTGAAGACCGGCAAGTACGCCAAGATGCGCACCGCCCACACCAAC 

GACGTGAAGCAGCTGACCGAGGCCGTGCAGAAGATCGCCATGGAGAGCATCGTGAT 

CTGGGGCAAGACCCCCAAGTTCCGCCTGCCCATCCAGAAGGAGACCTGGGAGACCT 

GGTGGACCGACTACTGGCAGGCCACCTGGATCCCCGAGTGGGAGTTCGTGAACACCC 

CCCCCCTGGTGAAGCTGTGGTACCAGCTGGAGAAGGAGCCCATCATCGGCGCCGAG 

ACCTTCTACGTGGACGGCGCCGCCAACCGCGAGACCAAGATCGGCAAGGCCGGCTA 

CGTGACCGACCGGGGCCGGCAGAAGATCGTGAGCCTGACCGAGACCACCAACCAGA 

AGACCGAGCTGCAGGCCATCCAGCTGGCCCTGCAGGACAGCGGCAGCGAGGTGAAC 

ATCGTGACCGACAGCCAGTACGCCCTGGGCATCATCCAGGCCCAGCCCGACAAGAG 

CGAGAGCGAGCTGGTGAACCAGATCATCGAGCAGCTGATCAAGAAGGAGAAGGTGT 

ACCTGAGCTGGGTGCCCGCCCACAAGGGCATCGGCGGCAACGAGCAGATCGACAAG 

CTGGTGAGCAAGGGCATCCGCAAGGTGCTGTTCCTGGACGGCATCGATGGCGGCATC 

GTGATCTACCAGTACATGGACGACCTGTACGTGGGCAGCGGCGGCCCTAGGATCGAT 

TAAAAGCTTCCCGGGGCTAGCACCGGTGAATTC 
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8_5_ZA (SEQ ID NO: 33) 

1 TGGAAGGGTT AATTTACTCC AAGAAAAGGC AAGAAATCCT TGATTTGTGG GTCTATCACA 
61 CACAAGGCTT CTTCCCTGAT TGGCAAAACT ACACACCGGG GCCAGGGGTC AGATATCCAC 
121 TGACCTTTGG ATGGTGCTAC AAGCTAGTGC CAGTTGACCC AGGGGAGGTG GAAGAGGCCA 
181 ACGGAGGAGA AGACAACTGT TTGCTACACC CTATGAGCCA ACATGGAGCA GAGGATGAAG 
241 ATAGAGAAGT ATTAAAGTGG AAGTTTGACA GCCTCCTAGC ACGCAGACAC ATGGCCCGCG 
3 01 AGCTACATCC GGAGTATTAC AAAGACTGCT GACACAGAAG GGACTTTCCG CCTGGGACTT 

3 61 TCCACTGGGG CGTTCCGGGA GGTGTGGTCT GGGCGGGACT TGGGAGTGGT CAACCCTCAG 
421 ATGCTGCATA TAAGCAGCTG CTTTTCGCCT GTACTGGGTC TCTCTCGGTA GACCAGATCT 

4 81 GAGCCTGGGA GCCCTCTGGC TATCTAGGGA ACCCACTGCT TAAGCCTCAA TAAAGCTTGC ^ 
541 CTTGAGTGCT TTAAGTAGTG TGTGCCCATC TGTTGTGTGA CTCTGGTAAC TAGAGATCCC 
601 TCAGACCCTT TGTGGTAGTG TGGAAAATCT CTAGCAGTGG CGCCCGAACA GGGACCAGAA 
661 AGTGAAAGTG AGACCAGAGG AGATCTCTCG ACGCAGGACT CGGCTTGCTG AAGTGCACAC 
721 GGCAAGAGGC GAGAGGGGCG GCTGGTGAGT ACGCCAATTT TACTTGACTA GCGGAGGCTA 
781 GAAGGAGAGA GATGGGTGCG AGAGCGTCAA TATTAAGCGG CGGAAAATTA GATAAATGGG 
841 AAAGAATTAG GTTAAGGCCA GGGGGAAAGA AACATTATAT GTTAAAACAT CTAGTATGGG 
901 CAAGCAGGGA GCTGGAAAGA TTTGCACTTA ACCCTGGCCT GTTAGAAACA TCAGAAGGCT 
961 GTAAACAAAT AATAAAACAG CTACAACCAG CTCTTCAGAC AGGAACAGAG GAACTTAGAT 
1021 CATTATTCAA CACAGTAGCA ACTCTCTATT GTGTACATAA AGGGATAGAG GTACGAGACA 
10 81 CCAAGGAAGC CTTAGACAAG ATAGAGGAAG AACAAAACAA ATGTCAGCAA AAAGCACAAC 
1141 AGGCAAAAGC AGCTGACGAA AAGGTCAGTC AAAATTATCC TATAGTACAG AATGCCCAAG 
1201 GGCAAATGGT ACACCAAGCT ATATCACCTA GAACATTGAA TGCATGGATA AAAGTAATAG 

12 61 AGGAAAAGGC TTTCAATCCA GAGGAAATAC CCATGTTTAC AGCATTATCA GAAGGAGCCA 

13 21 CCCCACAAGA TTTAAACACA ATGTTAAATA CAGTGGGGGG ACATCAAGCA GCCATGCAAA 
13 81 TGTTAAAAGA TACCATCAAT GAGGAGGCTG CAGAATGGGA TAGGACACAT CCAGTACATG 
1441 CAGGGCCTGT TGCACCAGGC CAGATGAGAG AACCAAGGGG AAGTGACATA GCAGGAACTA 
1501 CTAGTACCCT TCAGGAACAA ATAGCATGGA TGACAAGTAA TCCACCTATT CCAGTAGAAG 
1561 ACATCTATAA AAGATGGATA ATTCTGGGGT TAAATAAAAT AGTAAGAATG TATAGCCCTG 
1621 TTAGCATTTT GGACATAAAA CAAGGGCCAA AAGAACCCTT TAGAGACTAT GTAGACCGGT 
1681 TCTTTAAAAC CTTAAGAGCT GAACAAGCTA CACAAGATGT AAAGAATTGG ATGACAGACA 
1741 CCTTGTTGGT CCAAAATGCG AACCCAGATT GTAAGACCAT TTTAAGAGCA TTAGGACCAG 
1801 GGGCCTCATT AGAAGAAATG ATGACAGCAT GTCAGGGAGT GGGAGGACCT AGCCATAAAG 
1861 CAAGAGTGTT GGCTGAGGCA ATGAGC CAAG CAAACAGTAA CATACTAGTG CAGAGAAGCA 
1921 ATTTTAAAGG CTCTAACAGA ATTATTAAAT GTTTCAACTG TGGCAAAGTA GGGCACATAG 
1981 CCAGAAATTG CAGGGCCCCT AGGAAAAAGG GCTGTTGGAA ATGTGGACAG G AAGGAC AC C 

2 041 AAATGAAAGA CTGTACTGAG AGGCAGGCTA ATTTTTTAGG GAAAATTTGG CCTTCCCACA 
2101 AGGGGAGGCC AGGGAATTTC CTCCAGAACA GACCAGAGCC AACAGCCCCA CCAGCAGAAC 
2161 CAACAGCCCC ACCAGCAGAG AGCTTCAGGT TCGAGGAGAC AACCCCCGTG CCGAGGAAGG 
2221 AGAAAGAGAG GGAACCTTTA ACTTCCCTCA AATCACTCTT TGGCAGCGAC CCCTTGTCTC 
22 81 AATAAAAGTA GAGGGCCAGA TAAAGGAGGC TCTCTTAGAC ACAGGAGCAG ATGATACAGT 
2 341 ATTAGAAGAA ATAGATTTGC CAGGGAAATG GAAACCAAAA ATGATAGGGG GAATTGGAGG 
2401 TTTTATCAAA GTAAGACAGT ATGATCAAAT ACTTATAGAA ATTTGTGGAA AAAAGGCTAT 
2461 AGGTACAGTA TTAGTAGGGC CTACACCAGT CAACATAATT GGAAGAAATC TGTTAACTCA 
2521 GCTTGGATGC ACACTAAATT TTCCAATTAG TCCTATTGAA ACTGTACCAG TAAAATTAAA 
2581 ACCAGGAATG GATGGCCCAA AGGTCAAACA ATGGCCATTG ACAGAAGAAA AAATAAAAGC 
2641 ATTAACAGCA ATTTGTGAGG AAATGGAGAA GGAAGGAAAA ATTACAAAAA TTGGGCCTGA 
2 701 TAATCCATAT AACACTCCAG TATTTGCCAT AAAAAAGAAG GACAGTACTA AGTGGAGAAA 
2761 ATTAGTAGAT TTCAGGGAAC TCAATAAAAG AACTCAAGAC TTTTGGGAAG TTCAATTAGG 
2821 AATACCACAC CCAGCAGGAT TAAAAAAGAA AAAATCAGTG ACAGTGCTAG ATGTGGGGGA 
2881 TGCATATTTT TCAGTTCCTT TAGATGAAAG CTTCAGGAAA TATACTGCAT TCACCATACC 
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2941 TAGTATAAAC AATGAAACAC CAGGGATTAG ATATCAATAT AATGTGCTGC CACAGGGATG 
3 001 GAAAGGATCA CCAGCAATAT TCCAGAGTAG CATGACAAAA ATCTTAGAGC CCTTCAGAGC 
3061 AAAAAATCCA GACATAGTTA TCTATCAATA TATGGATGAC TTGTATGTAG GATCTGACTT 
3121 AGAAATAGGG CAACATAGAG CAAAAATAGA AGAGTTAAGG GAACATTTAT TGAAATGGGG 
3181 ATTTACAACA CCAGACAAGA AACATCAAAA AGAACCCCCA TTTCTTTGGA TGGGGTATGA 
3241 ACTCCATCCT GACAAATGGA CAGTACAACC TATACTGCTG CCAGAAAAGG ATAGTTGGAC 
3301 TGTCAATGAT ATACAGAAGT TAGTGGGAAA ATTAAACTGG GCAAGTCAGA TTTACCCAGG 
3 361 GATTAAAGTA AGGCAACTCT GTAAACTCCT CAGGGGGGCC AAAGCACTAA CAGACATAGT 
3421 ACCACTAACT GAAGAAGCAG AATTAGAATT GGCAGAGAAC AGGGAAATTT TAAGAGAACC 
3481 AGTACATGGA GTATATTATG ATCCATCAAA AGACTTGATA GCTGAAATAC .AGAAACAGGG _ 
3 541 GCATGAACAA TGGACATATC AAATTTATCA AGAACCATTT AAAAATCTGA AAACAGGGAA 
3601 GTATGCAAAA ATGAGGACTA CCCACACTAA TGATGTAAAA CAGTTAACAG AGGCAGTGCA 
3 661 AAAAATAGCC ATGGAAAGCA TAGTAATATG GGGAAAGACT CCTAAATTTA GACTACCCAT 
3 721 CCAAAAAGAA ACATGGGAGA CATGGTGGAC AGACTATTGG CAAGCCACCT GGATCCCTGA 
3781 GTGGGAGTTT GTTAATACCC CTCCCCTAGT AAAATTATGG TACCAACTAG AAAAAG AT C C 
3 841 CATAGCAGGA GTAGAAACTT TCTATGTAGA TGGAGCAACT AATAGGGAAG CTAAAATAGG 
3 901 AAAAGCAGGG TATGTTACTG ACAGAGGAAG GCAGAAAATT GTTACTCTAA CTAACACAAC 

3 961 AAATCAGAAG ACTGAGTTAC AAGCAATTCA GCTAGCTCTG CAGGATTCAG GATCAGAAGT 

4 021 AAACATAGTA ACAGACTCAC AGTATGCATT AGGAATCATT CAAGCACAAC CAGATAAGAG 
4 081 TGACTCAGAG ATATTTAACC AAATAATAGA ACAGTTAATA AACAAGGAAA GAATCTACCT 
4141 GTCATGGGTA CCAGCACATA AAGGAATTGG GGGAAATGAA CAAGTAGATA AATTAGTAAG 
4201 TAAGGGAATT AGGAAAGTGT TGTTTCTAGA TGGAATAGAT AAAGCTCAAG AAGAGCATGA 
4261 AAGGTACCAC AGCAATTGGA GAGCAATGGC TAATGAGTTT AATCTGCCAC CCATAGTAGC 
4 321 AAAAGAAATA GTAGCTAGCT GTGATAAATG TCAGCTAAAA GGGGAAGCCA TACATGGACA 
4381 AGTCGACTGT AGTCCAGGGA TATGGCAATT AGATTGTACC CATTTAGAGG GAAAAATCAT 
4441 CCTGGTAGCA GTCCATGTAG CTAGTGGCTA CATGGAAGCA GAGGTTATCC CAGCAGAAAC 
4501 AGGACAAGAA ACAGCATATT TTATATTAAA ATTAGCAGGA AGATGGCCAG TCAAAGTAAT 
4561 ACATACAGAC AATGGCAGTA ATTTTACCAG TACTGCAGTT AAGGCAGCCT GTTGGTGGGC 
4621 AGGTATCCAA CAGGAATTTG GAATTCCCTA CAATCCCCAA AGTCAGGGAG TGGTAGAATC 
4681 CATGAATAAA GAATTAAAGA AAATAATAGG ACAAGTAAGA GATCAAGCTG AGCACCTTAA 
4741 GACAGCAGTA CAAATGGCAG TATTCATTCA CAATTTTAAA AGAAAAGGGG GAATTGGGGG 
4801 GTACAGTGCA GGGGAAAGAA TAATAGACAT AATAGCAACA GACATACAAA CTAAAGAATT 
4861 ACAAAAACAA ATTATAAGAA TTCAAAATTT TCGGGTTTAT TACAGAGACA GCAGAGACCC 
4921 TATTTGGAAA GGACCAGCCG AACTACTCTG GAAAGGTGAA GGGGTAGTAG TAATAGAAGA 
4981 TAAAGGTGAC ATAAAGGTAG TACCAAGGAG GAAAGCAAAA ATCATTAGAG ATTATGGAAA 
5041 ACAGATGGCA GGTGCTGATT GTGTGGCAGG TGGACAGGAT GAAGATTAGA GCATGGAATA 
5101 GTTTAGTAAA GCACCATATG TATATATCAA GGAGAGCTAG TGGATGGGTC TACAGACATC 
5161 ATTTTGAAAG CAGACATCCA AAAGTAAGTT CAGAAGTACA TATCCCATTA GGGGATGCTA 
5221 GATTAGTAAT AAAAACATAT TGGGGTTTGC AGACAGGAGA AAGAGATTGG CATTTGGGTC 
5281 ATGGAGTCTC CATAGAATGG AGACTGAGAG AATACAGCAC ACAAGTAGAC CCTGACCTGG 
5341 CAGACCAGCT AATTCACATG CATTATTTTG ATTGTTTTAC AGAATCTGCC ATAAGACAAG 
5401 CCATATTAGG ACACATAGTT TTTCCTAGGT GTGACTATCA AGCAGGACAT AAGAAGGTAG 
5461 GATCTCTGCA ATACTTGGCA CTGACAGCAT TGATAAAACC AAAAAAGAGA AAGCCACCTC 
5521 TGCCTAGTGT TAGAAAATTA GTAGAGGATA GATGGAACGA CCCCCAGAAG ACCAGGGGCC 
55 81 GCAGAGGGAA CCATACAATG AATGGACACT AGAGATTCTA GAAGAACTCA AGCAGGAAGC 
5641 TGTCAGACAC TTTCCTAGAC CATGGCTCCA TAGCTTAGGA CAATATATCT ATGAAACCTA 
57 01 TGGGGATACT TGGACGGGAG TTGAAGCTAT AATAAGAGTA CTGCAACAAC TACTGTTCAT 
5761 TCATTTCAGA ATTGGATGCC AACATAGCAG AATAGGCATC TTGCGACAGA GAAGAGCAAG 
5821 AAATGGAGCC AGTAGATCCT AAACTAAAGC CCTGGAACCA TCCAGGAAGC CAACCTAAAA 
5881 CAGCTTGTAA TAATTGCTTT TGCAAACACT GTAGCTATCA TTGTCTAGTT TGCTTTCAGA 
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5 941 CAAAAGGTTT AGGCATTTCC TATGGCAGGA 
6001 CAAGTGGTGA AGATCATCAA AATCCTCTAT 
6061 TGGTAAGTTT AAGTTTATTT AAAGGAGTAG 
6121 TAGCACTAAT CATAGCAATA ATAGTGTGGA 
6181 TAAGACAAAA GAAAATAGAC TGGTTAATTA 
6241 GCAATGAGAG TGATGGGGAC ACAGAAGAAT 
63 01 GGCTTCTGGA TGCTAATGAT TTGTAACACG 

63 61 GTACCTGTGT GGAGAGAAGC AAAAACTACT 
6421 GAGACAGAAG TGCATAATGT CTGGGCTACA 

64 81 CAAGAAATAG TTTTGGGAAA TGTAACAGAA 
6541 GATCAGATGC ATGAGGATAT AATCAGTTTA 
6601 TTGACCCCAC TCTGTGTCAC TTTAAACTGT 
6661 GTTACAGGTA ATACAAATGA TACCAATATT 
6721 AAAAATTGCT CTTTCAATGC AACCACAGAA 
67 81 CTCTTTTATA AACTTGATAT AGTACCACTT 
6841 TTAATAAATT GCAATACCTC AACCATAACA 
6901 ATTCCTATAC ATTACTGTGC TCCAGCTGAT 

6 961 TTCAATGGGA CAGGACCATG TTATAATGTC 

7 021 CCAGTGGTAT CAACTCAACT ACTGTTAAAT 
7081 AGATCTGAAA ATTTGACAGA GAATACCAAA 
7141 GAGATTAATT GTACAAGGCC CAACAATAAT 
72 01 CAAGCATTCT ATGCAACAAA TGACGTAATA 

72 61 AGTACAGATA GATGGAATAA AACTTTACAA 
7321 CCTAATAAAA CAATAAAATT TGAACCACAT 

73 81 AGCTTTAATT GTAGAGGAGA ATTTTTCTAT 
7441 TACTACCCTA AGAATGGTAC ATACAAATAC 
7501 CAATGCAAAA TAAAACAAAT TGTACGCATG 
7 561 CCTCCCATTG CAGGAAACAT AACATGTAGA 
7621 GATGGGGGAT TTAACAACAC AAACAACGAC 
7681 GATATGAGGG ATAACTGGAG AAGTGAATTA 
7741 TTGGGAATAG CACCCACTAA GGCAAAAAGA 
7 801 GGAATAGGAG CTGTGTTCCT TGGGTTCTTG 
7 861 TCAATAACGC TGACGGTACA GGCCAGACAA 

7 921 AATTTGCTGA AGGCTATAGA GGCGCAACAG 
7981 AAGCAGCTCC AGGCGAGAGT CCTGGCTATA 
8041 GGGATTTGGG GCTGCTCTGG AAGACTCATC 
8101 TGGAGTAATA AATCTGAAGC AGATATTTGG 
8161 GAAATTAATA ATTACACAGA AACAATATTC 
8221 GAAAAGAATG AAAAAGATTT ATTAGAATTG 
8281 GACATATCAA ACTGGCTGTG GTATATAAAA 
83 41 GGTTTAAGAA TAATTTTTGC TGTGCTCTCT 
8401 CCTTTGTCAT TTCAGACCCT TACCCCAAGC 
8461 GAAGAAGAAG GTGGAGAGCA AGACAGAGAC 
8521 TCGCTTGCCT GGGACGATCT GCGGAGCCTG 
85 81 TTCATATTAA TTGCAGTGAG GGCAGTGGAA 
8641 CAGAGGGGGT GGGAGATCCT TAAGTATCTG 
8701 CTAAAAAAGA GTGCTATTAG TCCGCTTGAT 
8761 GATAGGATTA TAGAATTGGT ACAAAGAATT 

8 821 ATAAGACAGG GCTTTGAAGC AGCTTTGCTA 
8881 CATAGTTGGA TGGCCTGCAG TAAGAGAAAG 
8941 AGTAGGAGCA GCGTCTCAAG ACTTAGATAG 



AGAAGCGGAG ACAGCGACGA AGCGCTCCTC 
CAAAGCAGTA AGTACACATA GTAGATGTAA 
ATTATAGATT AGGAGTAGGA GCATTGATAG 
CCATAGCATA TATAGAATAT AGGAAATTGG 
AAAGAATTAG GGAAAGAGCA GAAGACAGTG 
TGTCAACAAT GGTGGATATG GGGCATCTTA 
GAGGACTTGT GGGTCACAGT CTACTATGGG 
CTATTCTGTG CATCAGATGC TAAAGCATAT 
CATGCTTGTG TACCCACAGA CCCCAACCCA 
AATTTTAATA TGTGGAAAAA TAACATGGCA 
TGGGATCAAA GCCTAAAGCC ATGTGTAAAG „ 
ACAGATACAA ATGTTACAGG TAATAGAACT 
GCAAATGCTA CATATAAGTA TGAAGAAATG 
TTAAGAGATA AGAAACATAA AGAGTATGCA 
AATGAAAATA GTAACAACTT TACATATAGA 
CAAGCCTGTC CAAAGGTCTC TTTTGACCCG 
TATGCGATTC TAAAGTGTAA TAATAAGACA 
AGCACAGTAC AATGTACACA TGGAATTAAG 
GGTAGTCTAG CAGAAGAAGG GATAATAATT 
ACAATAATAG TACATCTTAA TGAATCTGTA 
ACAAGGAAAA GTGTAAGGAT AGGAC CAGG A 
GGAAACATAA GACAAGCACA TTGTAACATT 
CAGGTAATGA AAAAATTAGG AGAGCATTTC 
GCAGGAGGGG ATCTAGAAAT TACAATGCAT 
TGCAATACAT CAAACCTGTT TAATAGTACA 
AATGGTAATT CAAGCTTACC CATCACACTC 
TGGCAAGGGG TAGGACAAGC AATGTATGCC 
TCAAACATCA CAGGAATACT ATTGACACGT 
ACAGAGGAGA CATTCAGACC TGGAGGAGGA 
TATAAATATA AAGTGGTAGA AATTAAGCCA 
AGAGTGGTGC AGAGAAAAAA AAGAGCAGTG 
GGAGCAGCAG GAAGCACTAT GGGCGCAGCG 
CTGTTGTCTG GTATAGTGCA ACAGCAAAGC 
CATATGTTGC AACTCACAGT CTGGGGCATT 
GAAAGATACC TAAAGGATCA ACAGCTCCTA 
TGCACCACTG CTGTGCCTTG GAACTCCAGT 
GATAACATGA CTTGGATGCA GTGGGATAGA 
AGGTTGCTTG AAGACTCGCA AAACCAGCAG 
GACAAGTGGA ATAATCTGTG GAATTGGTTT 
ATATTCATAA TGATAGTAGG AGGCTTGATA 
ATAGTGAATA GAGTTAGGCA GGGATACTCA 
CCGAGGGGAC TCGACAGGCT CGGAQGAATC 
AGATCCATAC GATTGGTGAG CGGATTCTTG 
TGCCTCTTCA GCTACCACCG CTTGAGAGAC 
CTTCTGGGAC ACAGCAGTCT CAGGGGACTA 
GGAAGTCTTG TGCAGTATTG GGGTCTAGAG 
ACCATAGCAA TAGCAGTAGC TGAAGGAACA 
TGTAGAGCTA TCCTCAACAT ACCTAGGAGA 
TAAAATGGGA GGCAAGTGGT CAAAACGCAG 
AATGAGAAGA ACTGAGCCAG CAGCAGAGGG 
ACATGGGGCA CTTACAAGCA GCAACACACC 
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9001 TGCTACTAAT GAAGCTTGTG CCTGGCTGCA 
90 61 TCCAGTCAGA CCTCAGGTAC CTTTAAGACC 
9121 CTTCTTTTTA AAAGAAAAGG GGGGACTGGA 
9181 AATCCTTGAT TTGTGGGTCT ATAACACACA 

92 41 ATCGGGGCCA GGGGTCCGAT TCCCACTGAC 

93 01 TGACC CAAGG GAGGTGAAAG AGGCCAATGA 
9361 GAGCCAACAT GGAGCAGAGG ATGAAGATAG 
9421 TCTAGCACAC AGACACATGG CCCGCGAGCT 

94 81 CAGAAGGGAC TTTCCGCCTG GGACTTTCCA 
9541 GGGACTTGGG AGTGGTCACC CTCAGATGCT 
9601 GGGTCTCTCT CGGTAGACCA GATCTGAGCC 
9661 CTGCTTAGGC CTCAATAAAG CTTGCCTTGA 
9721 TGTGACTCTG GTAACTAGAG ATCCCTCAGA 
9781 A 



AGCACAAGAG GAGGACGGAG ATGTAGGCTT 
AATGACTTAT AAGAGTGCAG TAGATCTCAG 
AGGGTTAATT TACTCTAGGA AAAGGCAAGA 
AGGCTTCTTC CCTGATTGGC AAAACTACAC 
CTTTGGATGG TGCTTCAAGC TAGTACCAGT 
AGGAGAAGAC AACTGTTTGC TACACCCTAT 
AGAAGTATTA AAGTGGAAGT TTGACAGCCT 
ACATCCGGAG TATTACAAAG ACTGCTGACA 
CTGGGGCGTT CCGGGAGGTG TGGTCTGGGC 
GCATATAAGC AGCTGCTTTT CGCTTGTACT 
TGGGAGCTCT CTGGCTATCT AGGGAACCCA 
GTGCTCTAAG TAGTGTGTGC CCATCTGTTG 
CCCTTTGTGG TAGTGTGGAA AATCTCTAGC 
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SEQ ID NO:34 



GCTGAGGCAATGAGCCAAGCAACCAGCGCAAACATACTGATGCAGAGAAGCAATTT 
CAAAGGCCCTAAAAGAATTATTAAATGTTTCAACTGTGGCAAGGAAGGGCACATAG 
CTAGAAATTGTAGGGCCCCTAGGAAAAAAGGCTGTTGGAAATGTGGAAAGGAAGGA 
CACCAAATGAAAGACTGTACTGAGAGGCAGGCTAA 
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975Pol wt until 6aa Int: (SEQ ID NO:35) 

TTmTAGGGAAGATTTGGCCTTCCCACAAGGGAAGGCCAGGGAATTTCCTTCAGAA 

CAGAACAGAGCCAACAGCCCCACCAGCAGAGAGCTTCAAGTTCGAGGAGACAACCC 

CCGCTCCGAAGCAGGAGCCGAAAGACAGGGAACCCTTAATTTCCCTCAAATCACTCT 

TTGGCAGCGACCCCTTGTCTCAATAAAAGTAGGGGGTCAAATAAAGGAGGCTCTCTT 

AGACACAGGAGCTGATGATACAGTATTAGAAGAAATGAGTTTGCCAGGAAAATGGA 

AACCAAAAATGATAGGAGGAATTGGAGGTTTTATCAAAGTAAGACAGTATGATCAA 

ATACTTATAGAAATTTGTGGAAAAAAGGCTATAGGTACAGTATTAATAGGACCTACA 

CCTGTCAACATAATTGGAAGGAATATGTTGACTCAGCTTGGATGCACACTAAATTTT 

CCAATTAGTCCCATTGAAACTGTGCCAGTAAAATTAAAGCCAGGAATGGATGGCCCA 

AAGGTTAAACAATGGCCATTGACAGAAGAGAAAATAAAAGCATTAACAGCAATTTG 

TGAAGAAATGGAGAAAGAAGGAAAAATTACAAAAATTGGGCCTGAAAATCCATATA 

ACACTCCAGTATTTGCCATAAAAAAGAAGGACAGTACTAAGTGGAGAAAGTTAGTA 

GATTTCAGGGAACTTAATAAAAGAACTCAAGACTTTTGGGAAGTTCAATTAGGAATA 

CCACACCCAGCAGGGTTAAAAAAGAAAAAATCAGTGACAGTACTGGATGTGGGGGA 

TGCATATTTTTCAGTTCCTTTAGATGAGGACTTCAGGAAATATACTGCATTCACCATA 

CCTAGTATAAACAATGAAACACCAGGGATTAGATATCAATATAATGTGCTTCCACAG 

GGATGGAAAGGATCACCATCAATATTCCAGAGTAGCATGACAAAAATCTTAGAGCC 

CTTTAGAGCAAGAAATCCAGAAATAGTCATCTATCAATATATGGATGACTTGTATGT 

AGGATCTGACTTAGAAATAGGGCAACATAGAGCAAAAATAGAGGAGTTAAGAAAAC 

ATCTGTTAAGGTGGGGATTTACCACACCGGACAAGAAACATCAGAAAGAACCCCCA 

TTTCTTTGGATGGGGTATGAACTCCATCCTGACAAATGGACAGTACAGCCTATAGAG 

TTGCCAGAAAAGGAAAGCTGGACTGTCAATGATATACAGAAGTTAGTGGGAAAATT 

AAATTGGGCCAGTCAGATTTACCCAGGAATTAAAGTAAGGCAACTTTGTAAACTCCT 

TAGGGGGGCCAAAGCACTAACAGATATAGTACCACTAACTGAAGAAGCAGAATTAG 

AATTGGCAGAGAACAGGGAAATTCTAAGAGAACCAGTACATGGAGTATATTATGAC 

CCATCAAAAGACTTGGTAGCTGAAATACAGAAACAGGGGCATGACCAATGGACATA 

TCAAATTTACCAAGAACCATTCAAAAACCTGAAAACAGGGAAGTATGCAAAAATGA 

GGACTGCCCACACTAATGATGTAAAACAGTTAACAGAGGCAGTGCAAAAAATAGCT 

ATGGAAAGCATAGTAATATGGGGAAAGACTCCTAAATTTAGACTACCCATCCAAAA 

AGAAACATGGGAGACATGGTGGACAGACTATTGGCAAGCCACCTGGATTCCTGAGT 

GGGAGTTTGTTAATACCCCTCCCTTAGTAAAATTATGGTACCAGCTAGAGAAAGAAC 

CCATAATAGGAGCAGAAACTTTCTATGTAGATGGAGCAGCTAATAGGGAAACTAAA 

ATAGGAAAAGCAGGGTATGTTACTGACAGAGGAAGGCAGAAAATTGTTTCTCTAAC 

AGAAACAACAAATCAGAAGACTGAATTACAAGCAATTCAGCTAGCTTTGCAAGATTC 

AGGATCAGAAGTAAACATAGTAACAGACTCACAGTATGCATTAGGAATCATTCAAG 

CACAACCAGATAAGAGTGAATCAGAGTTAGTCAACCAAATAATAGAACAATTAATA 

AAAAAGGAAAAGGTCTACCTGTCATGGGTACCAGCACATAAAGGAATTGGAGGAAA 

TGAACAAATAGATAAATTAGTAAGTAAGGGAATCAGGAAAGTGCTGTTTCTAGATG 

GAATAGAT 
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SEQ ID NO:36 

GGCGGCATCGTGATCTACCAGTACATGGACGACCTGTACGTGGGCAGCGGCG 
GC 
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SEQ ID NO: 37 

GGIVIYQYMDDLYVGSGG 
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12_5/1ZA (SEQ ID NO:45) 



TGGAAGGGTTAATTTACTCCAGGAAAAGGCAAGAGATCCTTGATTTATGGGTCTATC 

ACACACAAGGCTACTTCCCTGATTGGCAAAACTACACACCGGGACCAGGGGTCAGA 

TATCCACTGACCTTTGGATGGTGCTTCAAGCTAGTGCCAGTTGACCCAAGGGAAGTA 

GAAGAGGCCAACGGAGGAGAAGACAACTGTTTGCTACACCCTATGAGCCAGTATGG 

AATGGATGATGAACACAAAGAAGTGTTACAGTGGAAGTTTGACAGCAGCCTAGCAC 

GCAGACACCTGGCCCGCGAGCTACATCCGGATTATTACAAAGACTGCTGACACAGA 

AGGGACTTTCCGCCTGGGACTTTCCACTGGGGCGTTCCAGGGGGAGTGGTCTGGGCG 

GGACTGGGAGTGGCCAGCCCTCAGATGCTGCATATAAGCAGCGGCTTTTCGCCTGTA 

CTGGGTCTCTCTAGGTAGACCAGATCCGAGCCTGGGAGCTCTCTGTCTATCTGGGGA 

ACCCACTGCTTAGGCCTCAATAAAGCTTGCCTTGAGTGCTCTAAGTAGTGTGTGCCC 

ATCTGTTGTGTGACTCTGGTAACTCTGGTAACTAGAGATCCCTCAGACCCTTTGTGGT 

AGTGTGGAAAATCTCTAGCAGTGGCGCCCGAACAGGGACTTGAAAGCGAAAGTGAG 

ACCAGAGAAGATCTCTCGACGCAGGACTCGGCTTGCTGAAGTGCACTCGGCAAGAG 

GCGAGGGGGGCGACTGGTGAGTACGCCAAAATTTTTTTTGACTAGCGGAGGCTAGA 

AGGAGAGAGATGGGTGCGAGAGCGTCAATATTAAGAGGGGGAAAATTAGACAAAT 

GGGAAAAAATTAGGTTACGGCCAGGGGGGAGAAAACACTATATGCTAAAACACCTA 

GTATGGGCAAGCAGAGAGCTGGAAAGATTTGCAGTTAACCCTGGCCTTTTAGAGAC 

ATCAGACGGATGTAGAC AAATAATAAAACAGCTACAACCAGCTCTTCAGA 

CAGGAACAGAGGAAATTAGATCATTATTTAACACAGTAGCAACTCTCTATTGTGTAC 

ATAAAGGGATAGATGTACGAGACACCAAGGAAGCCTTAGACAAGATAGAGGAGGA 

ACAAAACAAATGTCAGCAAAAAACACAGCAGGCGGAAGCGGCTGACAAAAAGGTC 

AGTCAAAATTATCCTATAGTGCAGAACCTCCAAGGGCAAATGGTACACCAGGCCAT 

ATCACCTAGAACCTTGAATGCATGGGTAAAAGTAATAGAGGAGAAGGCTTTTAGCC 

CAGAGGTAATACCCATGTTTACAGCATTATCAGAAGGAGCCACCCCACAAGATTTA 

AACACCATGTTAAATACAGTGGGGGGACATCAAGCAGCCATGCAAATGTTAAAAG 

ATACCATCAATGAGGAGGCTGCAGAATGGGATAGGTTACATCCAGTACATGCAGGG 

CCTGTTGCACCAGGCCAGATGAGAGAACCAAGGGGAAGTGACATAGCAGGAACTA 

CTAGTACCCTTCAAGAACAAATAGCATGGATGACAAGTAACCCACCTATCCCAGTA 

GGGGACATCTATAAAAGGTGGATAATTCTGGGGTTAAATAAAATAGTAAGAATGTA 

CAGCCCTGTCAGCATTTTAGACATAAAACAAGGACCAAAGGAACCCTTTAGAGACT 

ATGTAGACCGGTTCTTCAAAACTTTAAGAGCTGAACAATCTACACAAGAGGTAAAA 

AATTGGATGACAGACACCTTGTTAGTCCAAAATGCGAACCCAGATTGTAAGACCATT 

TTAAGAGCATTAGGACCAGGGGCTTCATTAGAAGAAATGATGACAGCATGTCAGGG 

AGTGGGAGGACCTAGCCACAAAGCAAGAGTTTTGGCTGAGGCAATGAGCCAAGCAA 

ACAATACAAGTGTAATGATACAGAAAAGCAATTTTAAAGGCCCTAGAAGAGCTGTT 

AAATGTTTCAACTGTGGCAGGGAAGGGCACATAGCCAGGAATTGCAGGGCCCCTAG 

GAAAAGGGGCTGTTGGAAATGTGGAAAGGAAGGACACCAAATGAAAGACTGTACT 

GAGAGGCAGGCTAATTTTTTAGGGAAAATTTGGCCTTCCCACAAGGGGAGGCCAGG 

GAATTTCCTTCAGAGCAGACCAGAGCCAACAGCCCCACCACTAGAACCAACAGCCC 

CACCAGCAGAGAGCTTCAAGTTCAAGGAGACTCCGAAGCAGGAGCCGAAAGACAG 

GGAACCTTTAACTTCCCTCAAATCACTCTTTGGCAGCGACCCCTTGTCTCAATAAAA 
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GTAGCGGGCCAAACAAAGGAGGCTCTTTTAGATACAGGAGCAGATGATACAGTACT 

AGAAGAAATAAACTTGCCAGGAAAATGGAAACCAAAAATGATAGGAGGAATTGGA 

GGTTTTATCAAAGTAAGACAGTATGATCAAATACTTATAGAAATTTGTGGAAAAAGG 

GCTATAGGTACAGTATTAGTAGGACCTACACCTGTCAACATAATTGGAAGAAATCTG 

TTGACTCAGCTTGGATGCACACTAAATTTTCCAATTAGCCCCATTGAAACTGTACCA 

GTAAAATTAAAGCCAGGAATGGATGGCCCAAAGGTTAAACAATGGCCATTGACAGA 

AGAAAAAATAAAAGCATTAACAGAAATTTGTGAGGAAATGGAGAAGGAAGGAAAA 

ATTACAAAAATTGGGCCTGAAAATCCATATAACACTCCAGTATTTGCCATAAAGAAG 

AAGGACAGTACAAAGTGGAGAAAATTAGTAGATTTCAGGGAACTCAATAAAAGAAC 

TCAAGACTTTTGGGAAGTCCAATTAGGAATACCACACCCAGCAGGGTTAAAAAAGA 

AAAAATCAGTGACAGTACTGGATGTGGGAGATGCATATTTTTCAGTCCCTTTAGATG 

AGAGCTTCAGAAAATATACTGCATTCACCATACCTAGTATAAACAATGAAACACCA 

GGGATTAGATATCAATATAATGTTCTTCCACAGGGATGGAAAGGATCACCAGCAA 

TATTCCAGAGTAGCATGACAAGAATCTTAGAGCCCTTTAGAACACAAAACCCAGAA 

GTAGTTATCTATCAATATATGGATGACTTATATGTAGGATCTGACTTAGAAATAGGG 

CAACATAGAGCAAAAATAGAGGAGTTAAGAGGACACCTATTGAAATGGGGATTTAC 

CACACCAGACAAGAAACATCAGAAAGAACCCCCATTTCTTTGGATGGGGTATGAAC 

TCCATCCTGACAAATGGACAGTACAGCCTATACAGCTGCCAGAAAAGGAGAGCTGG 

ACTGTCAATGATATACAGAAGTTAGTGGGAAAGTTAAACTGGGCAAGTCAGATTTA 

CCCAGGGATTAAAGTAAGGCAACTGTGTAAACTCCTTAGGGGAGCCAAAGCACTAA 

CAGACATAGTGCCACTGACTGAAGAAGCAGAATTAGAATTGGCTGAGAACAGGGA 

AATTCTAAAAGAACCAGTACATGGAGTATATTATGACCCATCAAAAGATTTAATAG 

CTGAAATACAGAAACAGGGGAATGACCAATGGACATATCAAATTTACCAAGAACC 

ATTTAAAAATCTGAGAACAGGAAAGTATGCAAAAATGAGGACTGCCCACACTAATG 

ATGTGAAACAGTTAGCAGAGGCAGTGCAAAAGATAACCCAGGAAAGCATAGTAATA 

TGGGGAAAAACTCCTAAATTTAGACTACCCATCCCAAAAGAAACATGGGAGACATG 

GTGGTCAGACTATTGGCAAGCCACCTGGATTCCTGAGTGGGAGTTTGTCAATACCCC 

TCCCCTAGTAAAATTGTGGTACCAGCTGGAAAAAGAACCCATAGTAGGGGCAGAAA 

CTTTCTATGTAGATGGAGCAGCCAATAGGGAAACTAAAATAGGAAAAGCAGGGTAT 

GTCACTGACAAAGGAAGGCAGAAAGTTGTTTCCTTCACTGAAACAACAAATCAGAA 

GACTGAATTACAAGCAATTCAGCTAGCTTTGCAGGATTCAGGGCCAGAAGTAAACA 

TAGTAACAGACTCACAGTATGCATTAGGAATCATTCAAGCACAACCAGATAAGAGT 

GAATCAGAATTAGTCAGTCAAATAATAGAACAGTTGATAAAAAAGGAAAAAGTCTA 

CCTATCATGGGTACCAGCACATAAAGGAATTGGAGGAAATGAACAAGTAGACAAAT 

TAGTAAGTAGTGGAATCAGAAAAGTACTGTTTCTAGATGGAATAGATAAAGCTCAA 

GAAGAGCATGAAAAATATCACAGCAATTGGAGAGCAATGGCTAGTGAGTTTAATCT 

GCCACCCATAGTAGCAAAGGAAATAGTAGCCAGCTGTGATAAATGTCAGCTAAAAG 

GGGAAGCCATGCATGGACAAGTCGACTGTAGTCCAGGAATATGGCAATTAGACTGT 

ACACATTTAGAAGGAAAAATCATCCTAGTAGCAGTCCATGTAGCCAGTGGCTACAT 

GGAAGCAGAGGTTATCCCAGCAGAAACAGGACAAGAAACAGCATACTTTATACTAA 

AATTAGCAGGAAGATGGCCAGTCAAAGTAATACATACAGATAATGGCAGTAATTTC 

ACCAGTACCGCAGTTAAGGCAGCCTGTTGGTGGGCAGATATCCAACGGGAATTTGG 

AATTCCCTACAATCCCCAAAGTCAAGGAGTAGTAGAATCCATGAATAAAGAATTAA 
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AGAAAATCATAGGGCAAGTAAGAGATCAAGCTGAGCACCTTAAGACAGCAGTACAA 

ATGGCAGTATTCATTCACAATTTTAAAAGAAAAGGGGGGATTGGGGGGTACAGTGC 

AGGGGAGAGAATAATAGACATAATAGCATCAGACATACAAACTAAAGAATTACAAA 

AACAAATTATAAAAATTCAAAATTTTCGGGTTTATTACAGAGACAGCAGAGACCCTA 

TTTGGAAAGGACCAGCCAAACTACTCTGGAAAGGTGAAGGGGCAGTAGTAATACAA 

GATAATAGTGATATAAAGGTAGTACCAAGAAGGAAAGCAAAAATCATTAAGGACTA 

TGGAAAACAGATGGCAGGTGCTGATTGTGTGGCAGGTAGACAGGATGAAGATTAGA 

ACATGGCACAGTTTAGTAAAGCACCATATGTATGTTTCGAGGAGAGCTGATGGATGG 

TTCTACAGACATCATTATGAAAGCAGACACCCAAAAGTAAGTTCAGAAGTACACAT 

CCCATTAGGAGATGCCAGGTTAGTAATAAAAACATATTGGGGTCTGCAGACAGGAG 

AAAGAGCTTGGCATTTGGGTCACGGAGTCTCCATAGAATGGAGATTGAGAAGATAT 

AGCACACAAGTAGACCCTGACCTGACAGACCAACTAATTCATATGCATTATTTTGAT 

TGTTTTGCAGAATCTGCCATAAGGAAAGCCATACTAGGACAGATAGTTAGCCCTAA 

GTGTGACTATCAAGCAGGACATAACAAGGTAGGATCTCTACAATACTTGGCACTGA 

CAGCATTGATAAAACCAAAAAAGATAAAGCCACCTCTGCCTAGTGTTAGGAAATTA 

GTAGAGGATAGATGGAACAAGCCCCAGAAGACCAGGGGCCGCAGAGGGAACCATA 

CAATGAATGGACACTAGAGCTTTTAGAAGAACTCAAGCAGGAAGCTGTCAGACACT 

TTCCTAGACCATGGCTCCATAACTTAGGACAACATATCTATGAAACCTATGGAGATA 

CTTGGACAGGAGTTGAAGCAATAATAAGAATCCTGCAACAATTACTGTTTATTCATT 

TCAGGATTGGGTGCCATCATAGCAGAATAGGCATTTTGCGACAGAGAAGAGCAAGA 

AATGGAGCCAATAGATCCTAACCTAGAACCCTGGAACCATCCAGGAAGTCAGCCTA 

AAACTGCTTGTAATGGGTGTTACTGTAAACGTTGCAGCTATCATTGTCTAGTTTGCTT 

TCAGAAAAAAGGCTTAGGCATTTACTATGGCAGGAAGAAGCGGAGACAGCGACGAA 

GCGCTCCTCCAAGCAATAAAGATCATCAAGATCCTCTACCAAAGCAGTAAGTACCG 

AATAGTATATGTAATGTTAGATTTAACTGCAAGAATAGATTCTAGATTAGGAATAGG 

AGCATTGATAGTAGCACTAATCATAGCAATAATAGTGTGGACCATAGTATATATAG 

AATATAGGAAATTGGTAAGGCAAAGGAAAATAGACTGGTTAGTTAAAAGGATTAGG 

GAAAGAGCAGAAGACAGTGGCAATGAGAGCGAGGGGGATACTGAAGAATTATCGA 

CACTGGTGGATATGGGGCATCTTAGGCTTTTGGATGCTAATGATGTGTAATGTGAA 

GGGCTTGTGGGTCACAGTCTACTACGGGGTACCTGTGGGGAGAGAAGCAAAAACT 

ACTCTATTTTGTGCATCAGATGCTAAAGCATATGAGAAAGAAGTGCATAATGTCTG 

GGCTACACATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTGATTTTGGGC 

AATGTAACAGAAAATTTTAACATGTGGAAAAATGACATGGTGGATCAGATGCAGG 

AAGATATAATCAGTTTATGGGATCAAAGCCTTAAGCCATGTGTAAAATTGACCCCA 

CTCTGTGTCACTTTAAACTGTACAAATGCAACTGTTAACTACAATAATACCTCTAAA 

GACATGAAAAATTGCTCTTTCTATGTAACCACAGAATTAAGAGATAAGAAAAAGAA 

AGAAAATGCACTTTTTTATAGACTTGATATAGTACCACTTAATAATAGGAAGAATGG 

GAATATTAACAACTATAGATTAATAAATTGTAATACCTCAGCCATAACACAAGCCTG 

TCCAAAAGTCTCGTTTGACCCAATTCCTATACATTATTGTGCTCCAGCTGGTTATGCG 

CCTCTAAAATGTAATAATAAGAAATTCAATGGAATAGGACCATGCGATAATGTCAG 

CACAGTACAATGTACACATGGAATTAAGCCAGTGGTATCAACTCAATTACTGTTAAA 

TGGTAGCCTAGCAGAAGAAGAGATAATAATTAGATCTGAAAATCTGACAAACAATG 

TCAAAACAATAATAGTACATCTTAATGAATCTATAGAGATTAAATGTACAAGACC 
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TGGCAATAATACAAGAAAGAGTGTGAGAATAGGACCAGGACAAGCATTCTATGCA 

ACAGGAGACATAATAGGAGATATAAGACAAGCACATTGTAACATTAGTAAAAATGA 

ATGGAATACAACTTTACAAAGGGTAAGTCAAAAATTACAAGAACTCTTCCCTAATA 

GTACAGGGATAAAATTTGCACCACACTCAGGAGGGGACCTAGAAATTACTACACAT 

AGCTTTAATTGTGGAGGAGAATTTTTCTATTGCAATACAACAGACCTGTTTAATAGT 

ACATACAGTAATGGTACATGCACTAATGGTACATGCATGTCTAATAATACAGAGCG 

CATCACACTCCAATGCAGAATAAAACAAATTATAAACATGTGGCAGGAGGTAGGAC 

GAGCAATGTATGCCCCTCCCATTGCAGGAAACATAACATGTAGATCAAATATTACA 

GGACTACTATTAACACGTGATGGAGGAGATAATAATACTGAAACAGAGACATTCAG 

ACCTGGAGGAGGAGACATGAGGGACAATTGGAGAAGTGAATTATAtAAATACAAG 

GTGGTAGAAATTAAACCATTAGGAGTAGCACCCACTGCTGCAAAAAGGAGAGTGGT 

GGAGAGAGAAAAAAGAGCAGTAGGAATAGGAGCTGTGTTCCTTGGGTTCTTGGGAG 

CAGCAGGAAGCACTATGGGCGCAGCATCAATAACGCTGACGGTACAGGCCAGACAA 

TTATTGTCTGGTATAGTGCAACAGCAAAGTAATTTGCTGAGGGCTATAGAGGCGCAA 

CAGCATATGTTGCAACTCACGGTCTGGGGCATTAAGCAGCTCCAGGCAAGAGTCCTG 

GCTATAGAGAGATACCTACAGGATCAACAGCTCCTAGGACTGTGGGGCTGCTCTGG 

AAAACTCATCTGCACCACTAATGTGCTTTGGAACTCTAGTTGGAGTAATAAAACTCA 

AAGTGATATTTGGGATAACATGACCTGGATGCAGTGGGATAGGGAAATTAGTAATT 

ACACAAACACAATATACAGGTTGCTTGAAGACTCGCAAAGCCAGCAGGAAAGAAA 

TGAAAAAGATTTACTAGCATTGGACAGGTGGAACAATCTGTGGAATTGGTTTAGCAT 

AACAAATTGGCTGTGGTATATAAAAATATTCATAATGAf AGTAGGAGGCTTGATAG 

GTTTAAGAATAATTTTTGCTGTGCTCTCTCTAGTAAATAGAGTTAGGCAGGGATACT 

CACCCTTGTCATTGCAGACCCTTATCCCAAACCCGAGGGGACCCGACAGGCTCGGA 

GGAATCGAAGAAGAAGGTGGAGAGCAAGACAGCAGCAGATCCATTCGATTAGTGA 

GCGGATTCTTGACACTTGCCTGGGACGACCTACGAAGCCTGTGCCTCTTCTGCTACC 

ACCGATTGAGAGACTTCATATTAATTGTAGTGAGAGCAGTGGAACTTCTGGGACAC 

AGTAGTCTCAGGGGACTGCAGAGGGGGTGGGGAACCCTTAAGTATTTGGGGAGTCT 

TGTGCAATATTGGGGTCTAGAGTTAAAAAAGAGTGCTATTAATCTGCTTGATACTAT 

AGCAATAGCAGTAGCTGAAGGAACAGATAGGATTCTAGAATTCATACAAAACCTTT 

GTAGAGGTATCCGCAACGTACCTAGAAGAATAAGACAGGGCTTCGAAGCAGCTTTG 

CAATAAAATGGGGGGCAAGTGGTCAAAAAGCAGTATAATTGGATGGCCTGAAGTAA 

GAGAAAGAATCAGACGAACTAGGTCAGCAGCAGAGGGAGTAGGATCAGCGTCTCA 

AGACTTAGAGAAACATGGGGCACTTACAACCAGCAACACAGCCCACAACAATGCTG 

CTTGCGCCTGGCTGGAAGCGCAAGAGGAGGAAGGAGAAGTAGGCTTTCCAGTCAGA 

CCTCAGGTACCTTTAAGACCAATGACTTATAAAGCAGCAATAGATCTCAGCTTCTTT 

TTAAAAGAAAAGGGGGGACTGGAAGGGTTAATTTACTCCAAGAAAAGGCAAGAGAT 

CCTTGATTTGTGGGTTTATAACACACAAGGCTTCTTCCCTGATTGGCAAAACTACAC 

ACCGGGACCAGGGGTCAGATTTCCACTGACCTTTGGATGGTACTTCAAGCTAGAGCC 

AGTCGATCCAAGKjKjAAGTAGAAGAGK3CCAATGAAGGAGAAAACAACTGTTTACTAC 

ACCCTATGAGCCAGCATGGAATGGAGGATGAAGACAGAGAAGTATTAAGATGGAAG 

TTTGACAGTACGCTAGCACGCAGACACATGGCCCGCGAGCTACATCCGGAGTATTAC 

AAAGACTGCTGACACAGAAGGGACTTTCCGCTGGGACTTTCCACTGGGGCGTTCCAG 

GAGGTGTGGTCTGGGCGGGACAGGGGAGTGGTCAGCCCTGAGATGCTGCATATAAG 

CAGCTGCTTTTCGCCTGTACTGGGTCTCTCTAGGTAGACCAGATCTGAGCCCGGGAG 
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CTCTCTGGCTATCTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTG 
CCTTGAGTAGTGTGTGCCCGTCTGTTGTGTGACTCTGGTAACTAGAGATCCCTCAGA 
CCACTTGTGGTAGTGTGGAAAATCTCTAGCA 
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>C4_Env_TVl_C_ZA_opt_short (SEQ ID NO: 46) 

CATCACCCTGCAGTGCAAGATCAAGCAGATCGTGCGCATGTGGCAGGGCGTGGGCCAGGCCATGTACGCCCCCCCCATi 
CCGGCAACATCACCTGC 
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>C4_Env_TVl_C_ZA_opt (SEQ ID NO: 47) 

CTGCCCATCACCCTGCAGTGCAAGATCAAGCAGATCGTGCGCATGTGGCAGGGCGTGGGCCAGGCCATGTACGCCCCCCC 
CATCGCCGGCAACATCACCTGCCGCAGCAACATCACCGGCATCCTGCTGACCCGCGACGGCGGC 
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>C4_Env_TVl_C_ZA_wt (SEQ ID NO: 48) 

TTACCCATCACACTCCAATGCAAAATAAAAGAAATTGTACGCATGTGGCAAGGGGTAGGACAAGCAATGTATGCCCCTCC 
CATTGCAGGAAACATAACATGTAGATCAAACATCACAGGAATACTATTGACACGTGATGGGGGA 
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>Envgpl60_TVl_C_ZAopt (SEQ ID NO:49) 

ATGCGCGTGATGGGCACCCAGAAGAACTGCCAGCAGTGGTGGATCTGGGGCATCCTGGGCTTCTGGATGCTGATGATCTG 

CAACACCGAGGACCTGTGGGTGACCGTGTACTACGGCGTGCCCGTGTGGCGCGAGGCCAAGACCACCCTGTTCTGCGCCA 

GCGACGCCAAGGCCTACGAGACCGAGGTGCACAACGTGTGGGCCACCCACGCCTGCGTGCCCACCGACCCCAACCCCCAG 

GAGATCGTGCTGGGCAACGTGACCGAGAACTTCAACATGTGGAAGAACAACATGGCCGACCAGATGCACGAGGACATCAT 

CAGCCTGTGGGACCAGAGCCTGAAGCCCTGCGTGAAGCTGACCCCCCTGTGCGTGACCCTGAACTGCACCGACACCAACG 

TGACCGGCAACCGCACCGTGACCGGCAACACCAACGACACCAACATCGCCAACGCCACCTACAAGTACGAGGAGATGAAG 

AACTGCAGCTTCAACGCCACCACCGAGCTGCGCGACAAGAAGCACAAGGAGTACGCCCTGTTCTACAAGCTGGACATCGT 

GCCCCTGAACGAGAACAGCAACAACTTCACCTACCGCCTGATCAACTGCAACACCAGCACCATCACCCAGGCCTGCCCCA 

AGGTGAGCTTCGACCCCATCCCCATCCACTACTGCGCCCCCGCCGACTACGCCATCCTGAAGTGCAACAACAAGACCTTC 

AACGGCACCGGCCCCTGCTACAACGTGAGCACCGTGCAGTGCACCCACGGCATCAAGCCCGTGGTGAGCACCCAGCTGCT 

GCTGAACGGCAGCCTGGCCGAGGAGGGCATCATCATCCGCAGCGAGAACCTGACCGAGAACACCAAGACCATCATCGTGC 

ACCTGAACGAGAGCGTGGAGATCAACTGCACCCGCCCCAACAACAACACCCGCAAGAGCGTGCGCATCGGCCCCGGCCAG 

GCCTTCTACGCCACCAACGACGTGATCGGCAACATCCGCCAGGCCCACTGCAACATCAGCACCGACCGCTGGAACAAGAC 

CCTGCAGCAGGTGATGAAGAAGCTGGGCGAGCACTTCCCCAACAAGACCATCAAGTTCGAGCCCCACGCCGGCGGCGACC 

TGGAGATCACCATGCACAGCTTCAACTGCCGCGGCGAGTTCTTCTACTGCAACACCAGCAACCTGTTCAACAGCACCTAC 

TACCCCAAGAACGGCACCTACAAGTACAACGGCAACAGCAGCCTGCCCATCACCCTGCAGTGCAAGATCAAGCAGATCGT 

GCGCATGTGGCAGGGCGTGGGCCAGGCCATGTACGCCCCCCCCATCGCCGGCAACATCACCTGCCGCAGCAACATCACCG 

GCATCCTGCTGACCCGCGACGGCGGCTTCAACAACACCAACAACGACACCGAGGAGACCTTCCGCCCCGGCGGCGGCGAC 

ATGCGCGACAACTGGCGCAGCGAGCTGTACAAGTACAAGGTGGTGGAGATCAAGCCCCTGGGCATCGCCCCCACCAAGGC 

CAAGCGCCGCGTGGTGCAGCGCAAGAAGCGCGCCGTGGGCATCGGCGCCGTGTTCCTGGGCTTCCTGGGCGCCGCCGGCA 

GCACCATGGGCGCCGCCAGCATCACCCTGACCGTGCAGGCCCGCCAGCTGCTGAGCGGCATCGTGCAGCAGCAGAGCAAC 

CTGCTGAAGGCCATCGAGGCCCAGCAGCACATGCTGCAGCTGACCGTGTGGGGCATCAAGCAGCTGCAGGCCCGCGTGCT 

GGCCATCGAGCGCTACCTGAAGGACCAGCAGCTGCTGGGCATCTGGGGCTGCAGCGGCCGCCTGATCTGCACCACCGCCG 

TGCCCTGGAACAGCAGCTGGAGCAACAAGAGCGAGGCCGACATCTGGGACAACATGACCTGGATGCAGTGGGACCGCGAG 

ATCAACAACTACACCGAGACCATCTTCCGCCTGCTGGAGGACAGCCAGAACCAGCAGGAGAAGAACGAGAAGGACCTGCT 

GGAGCTGGACAAGTGGAACAACCTGTGGAACTGGTTCGACATCAGCAACTGGCTGTGGTACATCAAGATCTTCATCATGA 

TCGTGGGCGGCCTGATCGGCCTGCGCATCATCTTCGCCGTGCTGAGCATCGTGAACCGCGTGCGCCAGGGCTACAGCCCC 

CTGAGCTTCCAGACCCTGACCCCCAGCCCCCGCGGCCTGGACCGCCTGGGCGGCATCGAGGAGGAGGGCGGCGAGCAGGA 

CCGCGACCGCAGCATCCGCCTGGTGAGCGGCTTCCTGAGCCTGGCCTGGGACGACCTGCGCAGCCTGTGCCTGTTCAGCT 

ACCACCGCCTGCGCGACTTCATCCTGATCGCCGTGCGCGCCGTGGAGCTGCTGGGCCACAGCAGCCTGCGCGGCCTGCAG 

CGCGGCTGGGAGATCCTGAAGTACCTGGGCAGCCTGGTGCAGTACTGGGGCCTGGAGCTGAAGAAGAGCGCCATCAGCCC 

CCTGGACACCATCGCCATCGCCGTGGCCGAGGGCACCGACCGCATCATCGAGCTGGTGCAGCGCATCTGCCGCGCCATCC 

TGAACATCCCCCGCCGCATCCGCCAGGGCTTCGAGGCCGCCCTGCTGTAA 
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>Envgpl60_TVl_C_ZAwt (SEQ ID NO: 50) 

ATGAGAGTGATGGGGACACAGAAGAATTGTCAACAATGGTGGATATGGGGCATCTTAGGCTTCTGGATGCTAATGATTTG 
TAACACGGAGGACTTGTGGGTCACAGTCTACTATGGGGTACCTGTGTGGAGAGAAGCAAAAACTACTCTATTCTGTGCAT 
CAGATGCTAAAGCATATGAGACAGAAGTGCATAATGTCTGGGCTACACATGCTTGTGTACCCACAGACCCCAACCCACAA 
GAAATAGTTTTGGGAAATGTAACAGAAAATTTTAATATGTGGAAAAATAACATGGCAGATCAGATGCATGAGGATATAAT 
CAGTTTATGGGATCAAAGCCTAAAGCCATGTGTAAAGTTGACCCCACTCTGTGTCACTTTAAACTGTACAGATACAAATG 
TTACAGGTAATAGAACTGTTACAGGTAATACAAATGATACCAATATTGCAAATGCTACATATAAGTATGAAGAAATGAAA 
AATTGCTCTTTCAATGCAACCACAGAATTAAGAGATAAGAAACATAAAGAGTATGCACTCTTTTATAAACTTGATATAGT 
ACCACTTAATGAAAATAGTAACAACTTTACATATAGATTAATAAATTGCAATACCTCAACCATAACACAAGCCTGTCCAA 
AGGTCTCTTTTGACCCGATTCCTATACATTACTGTGCTCCAGCTGATTATGCGATTCTAAAGTGTAATAATAAGACATTC 

aatgggacaggaccatgttataatgtcagcacagtacaatgtacacatggaattaagccagtggtatcaaCtcaactact 
gttaaatggtagtctagcagaagaagggataataattagatctgaaaatttgacagagaataccaaaacaataatagtac 

ATCTTAATGAATCTGTAGAGATTAATTGTACAAGGCCCAACAATAATACAAGGAAAAGTGTAAGGATAGGACCAGGACAA 
GCATTCTATGCAACAAATGACGTAATAGGAAACATAAGACAAGCACATTGTAACATTAGTACAGATAGATGGAATAAAAC 
TTTACAACAGGTAATGAAAAAATTAGGAGAGCATTTCCCTAATAAAACAATAAAATTTGAACCACATGCAGGAGGGGATC 
TAGAAATTACAATGCATAGCTTTAATTGTAGAGGAGAATTTTTCTATTGCAATACATCAAACCTGTTTAATAGTACATAC 
TACCCTAAGAATGGTACATACAAATACAATGGTAATTCAAGCTTACCCATCACACTCCAATGCAAAATAAAACAAATTGT 
ACGCATGTGGCAAGGGGTAGGACAAGCAATGTATGCCCCTCCCATTGCAGGAAACATAACATGTAGATCAAACATCACAG 
GAATACTATTGACACGTGATGGGGGATTTAACAACACAAACAACGACACAGAGGAGACATTCAGACCTGGAGGAGGAGAT 
ATGAGGGATAACTGGAGAAGTGAATTATATAAATATAAAGTGGTAGAAATTAAGCCATTGGGAATAGCACCCACTAAGGC 
AAAAAGAAGAGTGGTGCAGAGAAAAAAAAGAGCAGTGGGAATAGGAGCTGTGTTCCTTGGGTTCTTGGGAGCAGCAGGAA 
GCACTATGGGCGCAGCGTCAATAACGCTGACGGTACAGGCCAGACAACTGTTGTCTGGTATAGTGCAACAGCAAAGCAAT 
TTGCTGAAGGCTATAGAGGCGCAACAGCATATGTTGCAACTCACAGTCTGGGGCATTAAGCAGCTCCAGGCGAGAGTCCT 
GGCTATAGAAAGATACCTAAAGGATCAACAGCTCCTAGGGATTTGGGGCTGCTCTGGAAGACTCATCTGCACCACTGCTG 
TGCCTTGGAACTCCAGTTGGAGTAATAAATCTGAAGCAGATATTTGGGATAACATGACTTGGATGCAGTGGGATAGAGAA 
ATTAATAATTACACAGAAACAATATTCAGGTTGCTTGAAGACTCGCAAAACCAGCAGGAAAAGAATGAAAAAGATTTATT 
AGAATTGGACAAGTGGAATAATCTGTGGAATTGGTTTGACATATCAAACTGGCTGTGGTATATAAAAATATTCATAATGA 
TAGTAGGAGGCTTGATAGGTTTAAGAATAATTTTTGCTGTGCTCTCTATAGTGAATAGAGTTAGGCAGGGATACTCACCT 
TTGTCATTTCAGACCCTTACCCCAAGCCCGAGGGGACTCGACAGGCTCGGAGGAATCGAAGAAGAAGGTGGAGAGCAAGA 
CAGAGACAGATCCATACGATTGGTGAGCGGATTCTTGTCGCTTGCCTGGGACGATCTGCGGAGCCTGTGCCTCTTCAGCT 
ACCACCGCTTGAGAGACTTCATATTAATTGCAGTGAGGGCAGTGGAACTTCTGGGACACAGCAGTCTCAGGGGACTACAG 
AGGGGGTGGGAGATCCTTAAGTATCTGGGAAGTCTTGTGCAGTATTGGGGTCTAGAGCTAAAAAAGAGTGCTATTAGTCC 
G CTTGATACCATAGCAATAGCAGTAGCTGAAGGAACAGATAGGATTATAGAATTGGT ACAAAGAATTTGT AGAGCT AT C C 
TCAACATACCTAGGAGAATAAGACAGGGCTTTGAAGCAGCTTTGCTATAA 
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>Gag_TVl_C_ZAopt (SEQ ID NO: 51) 

ATGGGCGCCCGCGCCAGCATCCTGAGCGGCGGCAAGCTGGACAAGTGGGAGCGCATCCGCCTGCGCCCCGGCGGCAAGAA 

GCACTACATGCTGAAGCACCTGGTGTGGGCCAGCCGCGAGCTGGAGCGCTTCGCCCTGAACCCCGGCCTGCTGGAGACCA 

GCGAGGGCTGCAAGCAGATCATCAAGCAGCTGCAGCCCGCCCTGCAGACCGGCACCGAGGAGCTGCGCAGCCTGTTCAAC 

ACCGTGGCCACCCTGTACTGCGTGCACAAGGGCATCGAGGTGCGCGACACCAAGGAGGCCCTGGACAAGATCGAGGAGGA 

GCAGAACAAGTGCCAGCAGAAGGCCCAGCAGGCCAAGGCCGCCGACGAGAAGGTGAGCCAGAACTACCCCATCGTGCAGA 

ACGCCCAGGGCCAGATGGTGCACCAGGCCATCAGCCCCCGCACCCTGAACGCCTGGATCAAGGTGATCGAGGAGAAGGCC 

TTCAACCCCGAGGAGATCCCCATGTTCACCGCCCTGAGCGAGGGCGCCACCCCCCAGGACCTGAACACCATGCTGAACAC 

CGTGGGCGGCCACCAGGCCGCCATGCAGATGCTGAAGGACACCATCAACGAGGAGGCCGCCGAGTGGGACCGCACCCACC 

CCGTGCACGCCGGCCCCGTGGCCCCCGGCCAGATGCGCGAGCCCCGCGGCAGCGACATCGCCGGCACCACCAGCACCCTG 

CAGGAGCAGATCGCCTGGATGACCAGCAACCCCCCCATCCCCGTGGAGGACATCTACAAGCGCTGGATCATCCTGGGCCT 

GAACAAGATCGTGCGCATGTACAGCCCCGTGAGCATCCTGGACATCAAGCAGGGCCCCAAGGAGCCCTTCCGCGACTACG 

TGGACCGCTTCTTCAAGACCCTGCGCGCCGAGCAGGCCACCCAGGACGTGAAGAACTGGATGACCGACACCCTGCTGGTG 

CAGAACGCCAACCCCGACTGCAAGACCATCCTGCGCGCCCTGGGCCCCGGCGCCAGCCTGGAGGAGATGATGACCGCCTG 

CCAGGGCGTGGGCGGCCCCAGCCACAAGGCCCGCGTGCTGGCCGAGGCCATGAGCCAGGCCAACAGCAACATCCTGGTGC 

AGCGCAGCAACTTCAAGGGCAGCAACCGCATCATCAAGTGCTTCAACTGCGGCAAGGTGGGCCACATCGCCCGCAACTGC 

CGCGCCCCCCGCAAGAAGGGCTGCTGGAAGTGCGGCCAGGAGGGCCACCAGATGAAGGACTGCACCGAGCGCCAGGCCAA 

CTTCCTGGGCAAGATCTGGCCCAGCCACAAGGGCCGCCCCGGCAACTTCCTGCAGAACCGCCCCGAGCCCACCGCCCCCC 

CCGCCGAGCCCACCGCCCCCCCCGCCGAGAGCTTCCGCTTCGAGGAGACCACCCCCGTGCCCCGCAAGGAGAAGGAGCGC 

GAGCCCCTGACCAGCCTGAAGAGCCTGTTCGGCAGCGACCCCCTGAGCCAGTAA 
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>Gag_TVl_C__ZAwt (SEQ ID NO: 52) 



ATGGGTGCGAGAGCGTCAATATTAAGCGGCGGAAAATTAGATAAATGGGAAAGAATTAGGTTAAGGCCAGGGGGAAAGAA 
ACATTATATGTTAAAACATCTAGTATGGGCAAGCAGGGAGCTGGAAAGATTTGCACTTAACCCTGGCCTGTTAGAAACAT 
CAGAAGGCTGTAAACAAATAATAAAACAGCTACAACCAGCTCTTCAGACAGGAACAGAGGAACTTAGATCATTATTCAAC 
ACAGTAGCAACTCT CTATTGTGTAC AT AAAGGGATAGAGGTACGAGACAC CAAGGAAGC CTTAGAC AAGATAGAGGAAGA 
ACAAAACAAATGTCAGCAAAAAGCACAACAGGCAAAAGCAGCTGACGAAAAGGTCAGTCAAAATTATCCTATAGTACAGA 
ATGCCCAAGGGCAAATGGTACACCAAGCTATATCACCTAGAACATTGAATGCATGGATAAAAGTAATAGAGGAAAAGGCT 
TTCAATCCAGAGGAAATACCCATGTTTACAGCATTATCAGAAGGAGCCACCCCACAAGATTTAAACACAATGTTAAATAC 
AGTGGGGGGACATCAAGCAGCCATGCAAATGTTAAAAGATACCATCAATGAGGAGGCTGCAGAATGGGATAGGACACATC 
CAGTACATGCAGGGC CTGTTGCACCAGGCCAGATGAGAGAAC CAAGGGGAAGTGAC ATAGCAGGAACTAC J AGT AC C CTT 
CAGGAACAAATAGCATGGATGACAAGTAATCCACCTATTCCAGTAGAAGACATCTATAAAAGATGGATAATTCTGGGGTT 
AAATAAAATAGTAAGAATGTATAGCCCTGTTAGCATTTTGGACATAAAACAAGGGCCAAAAGAACCCTTTAGAGACTATG 
TAGACCGGTTCTTTAAAACCTTAAGAGCTGAACAAGCTACACAAGATGTAAAGAATTGGATGACAGACACCTTGTTGGTC 
CAAAATGCGAACCCAGATTGTAAGACCATTTTAAGAGCATTAGGACCAGGGGCCTCATTAGAAGAAATGATGACAGCATG 
TCAGGGAGTGGGAGGACCTAGCCATAAAGCAAGAGTGTTGGCTGAGGCAATGAGCCAAGCAAACAGTAACATACTAGTGC 
AGAGAAGCAATTTTAAAGGCTCTAACAGAATTATTAAATGTTTCAACTGTGGCAAAGTAGGGCACATAGCCAGAAATTGC 
AGGGCCCCTAGGAAAAAGGGCTGTTGGAAATGTGGACAGGAAGGACACCAAATGAAAGACTGTACTGAGAGGCAGGCTAA 
TTTTTTAGGGAAAATTTGGCCTTCCCACAAGGGGAGGCCAGGGAATTTCCTCCAGAACAGACCAGAGCCAACAGCCCCAC 
CAGCAGAACCAACAGCCCCACCAGCAGAGAGCTTCAGGTTCGAGGAGACAACCCCCGTGCCGAGGAAGGAGAAAGAGAGG 
GAACCTTTAACTTCCCTCAAATCACTCTTTGGCAGCGACCCCTTGTCTCAATAA 
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>Gag_TVl_2A_MHRopt (SEQ ID NO: 53) 

GACATCAAGCAGGGCCCCAAGGAGCCCTTCCGCGACTACGTGGACCGCTTCTTCAAGACC 
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>Gag_TVl_ZA_MHRwt (SEQ ID NO: 54) 

GACATAAAACAAGGGCCAAAAGAACCCTTTAGAGACTATGTAGACCGGTTCTTTAAAACC 
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>Nef_TVl_C_ZAopt (SEQ ID NO: 55) 

ATGGGCGGCAAGTGGAGCAAGCGCAGCATCGTGGGCTGGCCCGCCGTGCGCGAGCGCATGCGCCGCACCGAGCCCGCCGC 
CGAGGGCGTGGGCGCCGCCAGCCAGGACCTGGACCGCCACGGCGCCCTGACCAGCAGCAACACCCCCGCCACCAACGAGG 
CCTGCGCCTGGCTGCAGGCCCAGGAGGAGGACGGCGACGTGGGCTTCCCCGTGCGCCCCCAGGTGCCCCTGCGCCCCATG 
ACCTACAAGAGCGCCGTGGACCTGAGCTTCTTCCTGAAGGAGAAGGGCGGCCTGGAGGGCCTGATCTACAGCCGCAAGCG 
CCAGGAGATCCTGGACCTGTGGGTGTACAACACCCAGGGCTTCTTCCCCGACTGGCAGAACTACACCAGCGGCCCCGGCG 
TGCGCTTCCCCCTGACCTTCGGCTGGTGCTTCAAGCTGGTGCCCGTGGACCCCCGCGAGGTGAAGGAGGCCAACGAGGGC 
GAGGACAACTGCCTGCTGCACCCCATGAGCCAGCACGGCGCCGAGGACGAGGACCGCGAGGTGCTGAAGTGGAAGTTCGA 
CAGCCTGCTGGCCCACCGCCACATGGCCCGCGAGCTGCACCCCGAGTACTACAAGGACTGCTGA 
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>Nef_TVl_C_ZAwt (SEQ ID NO: 56) 

ATGGGAGGCAAGTGGTCAAAACGCAGCATAGTTGGATGGCCTGCAGTAAGAGAAAGAATGAGAAGAACTGAGCCAGCAGC 
AGAGGGAGTAGGAGCAGCGTCTCAAGACTTAGATAGACATGGGGCACTTACAAGCAGCAACACACCTGCTACTAATGAAG 
CTTGTGCCTGGCTGCAAGCACAAGAGGAGGACGGAGATGTAGGCTTTCCAGTCAGACCTCAGGTACCTTTAAGACCAATG 
ACTTATAAGAGTGCAGTAGATCTCAGCTTCTTTTTAAAAGAAAAGGGGGGACTGGAAGGGTTAATTTACTCTAGGAAAAG 
GCAAGAAATCCTTGATTTGTGGGTCTATAACACACAAGGCTTCTTCCCTGATTGGCAAAACTACACATCGGGGCCAGGGG 
TCCGATTCCCACTGACCTTTGGATGGTGCTTCAAGCTAGTACCAGTTGACCCAAGGGAGGTGAAAGAGGCCAATGAAGGA 
GAAGACAACTGTTTGCTACACCCTATGAGCCAACATGGAGCAGAGGATGAAGATAGAGAAGTATTAAAGTGGAAGTTTGA 
CAGCCTTCTAGCACACAGACACATGGCCCGCGAGCTACATCCGGAGTATTACAAAGACTGCTGA 
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>NefD125G__TVl_C_ZAopt (SEQ ID NO: 57) 

ATGGGCGGCAAGTGGAGCAAGCGCAGCATCGTGGGCTGGCCCGCCGTGCGCGAGCGCATGCGCCGCACCGAGCCCGCCGC 
CGAGGGCGTGGGCGCCGCCAGCCAGGACCTGGACCGCCACGGCGCCCTGACCAGCAGCAACACCCCCGCCACCAACGAGG 
CCTGCGCCTGGCTGCAGGCCCAGGAGGAGGACGGCGACGTGGGCTTCCCCGTGCGCCCCCAGGTGCCCCTGCGCCCCATG 
ACCTACAAGAGCGCCGTGGACCTGAGCTTCTTCCTGAAGGAGAAGGGCGGCCTGGAGGGCGTGATCTACAGCCGCAAGCG 
CCAGGAGATCCTGGACCTGTGGGTGTACAACACCCAGGGCTTCTTCCCCGGCTGGCAGAACTACACCAGCGGCCCCGGCG 
TGCGCTTCCCCCTGACCTTCGGCTGGTGCTTCAAGCTGGTGCCCGTGGACCCCCGCGAGGTGAAGGAGGGCAACGAGGGC 
GAGGACAACTGCCTGCTGCACCCCATGAGCCAGCACGGCGCCGAGGACGAGGACCGCGAGGTGCTGAAGTGGAAGTTCGA 
CAGCCTGCTGGCCCACCGCCACATGGCCCGCGAGCTGCACCCCGAGTACTACAAGGACTGCTGA 
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>pl5RNaseH_TVl__C_ZAopt (SEQ ID NO: 58) 

ACCTTCTACGTGGACGGCGCCACCAACCGCGAGGCCAAGATCGGCAAGGCCGGCTACGTGACCGACCGCGGCCGCCAGAA 
GATCGTGACCCTGACCAACACCACCAACCAGAAGACCGAGCTGCAGGCCATCCAGCTGGCCCTGCAGGACAGCGGCAGCG 
AGGTGAACATCGTGACCGACAGCCAGTACGCCCTGGGCATCATCCAGGCCCAGCCCGACAAGAGCGACAGCGAGATCTTC 
AACCAGATCATCGAGCAGCTGATCAACAAGGAGCGCATCTACCTGAGCTGGGTGCCCGCCCACAAGGGCATCGGCGGCAA 
CGAG CAGGTGGAC AAGCTGGTGAGCAAGGGCATC 
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>pl5RNaseH_TVl_C_Zawt (SEQ ID NO: 59) 

ACTTTCTATGTAGATGGAGCAACTAATAGGGAAGCTAAAATAGGAAAAGCAGGGTATGTTACTGACAGAGGAAGGCAGAA 
AATTGTTACTCTAACTAACACAACAAATCAGAAGACTGAGTTACAAGCAATTCAGCTAGCTCTGCAGGATTCAGGATCAG 
AAGTAAACATAGTAACAGACTCACAGTATGCATTAGGAATCATTCAAGCACAACCAGATAAGAGTGACTCAGAGATATTT 
AACCAAATAATAGAACAGTTAATAAACAAGGAAAGAATCTACCTGTCATGGGTACCAGCACATAAAGGAATTGGGGGAAA 
TGAACAAGTAGATAAATTAGTAAGTAAGGGAATT 
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>p31Int_TVl_C_Zaopt (SEQ ID NO: 60) 

CGCAAGGTGCTGTTCCTGGACGGCATCGACAAGGCCCAGGAGGAGCACGAGCGCTACCACAGCAACTGGCGCGCCATGGC 
CAACGAGTTCAACCTGCCCCCCATCGTGGCCAAGGAGATCGTGGCCAGCTGCGACAAGTGCCAGCTGAAGGGCGAGGCCA 
TCCACGGCCAGGTGGACTGCAGCCCCGGCATCTGGCAGCTGGACTGCACCCACCTGGAGGGCAAGATCATCCTGGTGGCC 
GTGCACGTGGCCAGCGGCTACATGGAGGCCGAGGTGATCCCCGCCGAGACCGGCCAGGAGACCGCCTACTTCATCCTGAA 
GCTGGCCGGCCGCTGGCCCGTGAAGGTGATCCACACCGACAACGGCAGCAACTTCACCAGCACCGCCGTGAAGGCCGCCT 
GCTGGTGGGCCGGCATCCAGCAGGAGTTCGGCATCCCCTACAACCCCCAGAGCCAGGGCGTGGTGGAGAGCATGAACAAG 
GAGCTGAAGAAGATCATCGGCCAGGTGCGCGACCAGGCCGAGCACCTGAAGACCGCCGTGCAGATGGCCGTGTTCATCCA 
CAACTTCAAGCGCAAGGGCGGCATCGGCGGCTACAGCGCCGGCGAGCGCATCATCGACATCATCGCCACCGACATCCAGA 
CCAAGGAGCTGCAGAAGCAGATCATCCGCATCCAGAACTTCCGCGTGTACTACCGCGACAGCCGCGACCCCATCTGGAAG 
GGCCCCGCCGAGCTGCTGTGGAAGGGCGAGGGCGTGGTGGTGATCGAGGACAAGGGCGACATCAAGGTGGTGCCCCGCCG 
CAAGGCCAAGATCATGCGCGACTACGGCAAGCAGATGGCCGGCGCCGACTGCGTGGCCGGCGGCCAGGACGAGGAC 
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>p31Int_TVl_C_2Awt (SEQ ID NO: 61) 

AGGAAAGTGTTGTTTCTAGATGGAATAGATAAAGCTCAAGAAGAGCATGAAAGGTACCACAGCAATTGGAGAGCAATGGC 
TAATGAGTTTAATCTGCCACCCATAGTAGCAAAAGAAATAGTAGCTAGCTGTGATAAATGTCAGCTAAAAGGGGAAGCCA 
TACATGGACAAGTCGACTGTAGTCCAGGGATATGGCAATTAGATTGTACCCATTTAGAGGGAAAAATCATCCTGGTAGCA 
GTCCATGTAGCTAGTGGCTACATGGAAGCAGAGGTTATCCCAGCAGAAACAGGACAAGAAACAGCATATTTTATATTAAA 
ATTAGCAGGAAGATGGCCAGTCAAAGTAATACATACAGACAATGGCAGTAATTTTACCAGTACTGCAGTTAAGGCAGCCT 
GTTGGTGGGCAGGTATCCAACAGGAATTTGGAATTCCCTACAATCCCCAAAGTCAGGGAGTGGTAGAATCCATGAATAAA 
GAATTAAAGAAAATAATAGGACAAGTAAGAGATCAAGCTGAGCACCTTAAGACAGCAGTACAAATGGCAGTATTCATTCA 
CAATTTTAAAAGAAAAGGGGGAATTGGGGGGTACAGTGCAGGGGAAAGAATAATAGACATAATAGCAACAGACATACAAA 
CTAAAGAATTACAAAAACAAATTATAAGAATTCAAAATTTTCGGGTTTATTACAGAGACAGCAGAGACCCTATTTGGAAA 
GGACCAGCCGAACTACTCTGGAAAGGTGAAGGGGTAGTAGTAATAGAAGATAAAGGTGACATAAAGGTAGTACCAAGGAG 
GAAAGCAAAAATCATTAGAGATTATGGAAAACAGATGGCAGGTGCTGATTGTGTGGCAGGTGGACAGGATGAAGAT 
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>Pol_TVl_C_ZAopt (SEQ ID NO: 62) 

TTCTTCCGCGAGAACCTGGCCTTCCCCCAGGGCGAGGCCCGCGAGTTCCCCCCCGAGCAGACCCGCGCCAACAGCCCCAC 

CAGCCGCACCAACAGCCCCACCAGCCGCGAGCTGCAGGTGCGCGGCGACAACCCCCGCGCCGAGGAGGGCGAGCGCGAGG 

GCACCTTCAACTTCCCCCAGATCACCCTGTGGCAGCGCCCCCTGGTGAGCATCAAGGTGGAGGGCCAGATCAAGGAGGCC 

CTGCTGGACACCGGCGCCGACGACACCGTGCTGGAGGAGATCGACCTGCCCGGCAAGTGGAAGCCCAAGATGATCGGCGG 

CATCGGCGGCTTCATCAAGGTGCGCCAGTACGACCAGATCCTGATCGAGATCTGCGGCAAGAAGGCCATCGGCACCGTGC 

TGGTGGGCCCCACCCCCGTGAACATCATCGGCCGCAACCTGCTGACCCAGCTGGGCTGCACCCTGAACTTCCCCATCAGC 

CCCATCGAGACCGTGCCCGTGAAGCTGAAGCCCGGCATGGACGGCCCCAAGGTGAAGCAGTGGCCCCTGACCGAGGAGAA 

GATC AAGGC CCTGACCGC CATCTGCGAGGAGATGGAGAAGGAGGGCAAGATCACCAAGATCGGCCC CGACAAC C C CTACA 

ACACCCCCGTGTTCGCCATCAAGAAGAAGGACAGCACCAAGTGGCGCAAGCTGGTGGACTTCCGCGAGCTGAACAAGCGC 

ACCCAGGACTTCTGGGAGGTGCAGCTGGGCATCCCCCACCCCGCCGGCCTGAAGAAGAAGAAGAGCGTGACCGTGCTGGA 

CGTGGGCGACGCCTACTTCAGCGTGCCCCTGGACGAGAGCTTCCGCAAGTACACCGCCTTCACCATCCCCAGCATCAACA 

ACGAGACCCCCGGCATCCGCTACCAGTACAACGTGCTGCCCCAGGGCTGGAAGGGCAGCCCCGCCATCTTCCAGAGCAGC 

ATGACCAAGATCCTGGAGCCCTTCCGCGCCAAGAACCCCGACATCGTGATCTACCAGTACATGGACGACCTGTACGTGGG 

CAGCGACCTGGAGATCGGCCAGCACCGCGCCAAGATCGAGGAGCTGCGCGAGCACCTGCTGAAGTGGGGCTTCACCACCC 

CCGACAAGAAGCACCAGAAGGAGCCCCCCTTCCTGTGGATGGGCTACGAGCTGCACCCCGACAAGTGGACCGTGCAGCCC 

ATCCTGCTGCCCGAGAAGGACAGCTGGACCGTGAACGACATCCAGAAGCTGGTGGGCAAGCTGAACTGGGCCAGCCAGAT 

CTACCCCGGCATCAAGGTGCGCCAGCTGTGCAAGCTGCTGCGCGGCGCCAAGGCCCTGACCGACATCGTGCCCCTGACCG 

AGGAGGCCGAGCTGGAGCTGGCCGAGAACCGCGAGATCCTGCGCGAGCCCGTGCACGGCGTGTACTACGACCCCAGCAAG 

GAC CTGAT CGCCGAGAT C C AGAAGC AGGGC CACGAGCAGTGGACCTACCAGATCTACCAGGAGCCCTTCAAGAACCTGAA 

GACCGGCAAGTACGCCAAGATGCGCACCACCCACACCAACGACGTGAAGCAGCTGACCGAGGCCGTGCAGAAGATCGCCA 

TGGAGAGCATCGTGATCTGGGGCAAGACCCCCAAGTTCCGCCTGCCCATCCAGAAGGAGACCTGGGAGACCTGGTGGACC 

GACTACTGGCAGGCCACCTGGATCCCCGAGTGGGAGTTCGTGAACACCCCCCCCCTGGTGAAGCTGTGGTACCAGCTGGA 

GAAGGACCCCATCGCCGGCGTGGAGACCTTCTACGTGGACGGCGCCACCAACCGCGAGGCCAAGATCGGCAAGGCCGGCT 

ACGTGACCGACCGCGGCCGCCAGAAGATCGTGACCCTGACCAACACCACCAACCAGAAGACCGAGCTGCAGGCCATCCAG 

CTGGCCCTGCAGGACAGCGGCAGCGAGGTGAACATCGTGACCGACAGCCAGTACGCCCTGGGCATCATCCAGGCCCAGCC 

CGACAAGAGCGACAGCGAGATCTTCAACCAGATCATCGAGCAGCTGATCAACAAGGAGCGCATCTACCTGAGCTGGGTGC 

CCGCCCACAAGGGCATCGGCGGCAACGAGCAGGTGGACAAGCTGGTGAGCAAGGGCATCCGCAAGGTGCTGTTCCTGGAC 

GGC AT CGACAAGGC C CAGGAGGAGCACGAGCGCTACCACAGCAACTGGCGCGC CATGGC CAACGAGTTC AAC CTGC C C C C 

CATCGTGGCCAAGGAGATCGTGGCCAGCTGCGACAAGTGCCAGCTGAAGGGCGAGGCCATCCACGGCCAGGTGGACTGCA 

GCCCCGGCATCTGGCAGCTGGACTGCACCCACCTGGAGGGCAAGATCATCCTGGTGGCCGTGCACGTGGCCAGCGGCTAC 

ATGGAGGCCGAGGTGATCCCCGCCGAGACCGGCCAGGAGACCGCCTACTTCATCCTGAAGCTGGCCGGCCGCTGGCCCGT 

GAAGGTGATCCACACCGACAACGGCAGCAACTTCACCAGCACCGCCGTGAAGGCCGCCTGCTGGTGGGCCGGCATCCAGC 

AGGAGTTCGGCATCCCCTACAACCCCCAGAGCCAGGGCGTGGTGGAGAGCATGAACAAGGAGCTGAAGAAGATCATCGGC 

CAGGTGCGCGACCAGGCCGAGCACCTGAAGACCGCCGTGCAGATGGCCGTGTTCATCCACAACTTCAAGCGCAAGGGCGG 

CATCGGCGGCTACAGCGCCGGCGAGCGCATCATCGACATCATCGCCACCGACATCCAGACCAAGGAGCTGCAGAAGCAGA 

TCATCCGCATCCAGAACTTCCGCGTGTACTACCGCGACAGCCGCGACCCCATCTGGAAGGGCCCCGCCGAGCTGCTGTGG 

AAGGGCGAGGGCGTGGTGGTGATCGAGGACAAGGGCGACATCAAGGTGGTGCCCCGCCGCAAGGCCAAGATCATCCGCGA 

CTACGGCAAGCAGATGGCCGGCGCCGACTGCGTGGCCGGCGGCCAGGACGAGGAC 
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>PolJTVl_C_ZAwt (SEQ ID NO: 63) 

TTTTTTAGGGAAAATTTGGCCTTCCCACAAGGGGAGGCCAGGGAATTTCCTCCAGAACAGACCAGAGCCAACAGCCCCAC 
CAGCAGAACCAACAGCCCCACCAGCAGAGAGCTTCAGGTTCGAGGAGACAACCCCCGTGCCGAGGAAGGAGAAAGAGAGG 
GAACCTTTAACTTCCCTCAAATCACTCTTTGGCAGCGACCCCTTGTCTCAATAAAAGTAGAGGGCCAGATAAAGGAGGCT 
CTCTTAGACACAGGAGCAGATGATACAGTATTAGAAGAAATAGATTTGCCAGGGAAATGGAAACCAAAAATGATAGGGGG 
AATTGGAGGTTTTATCAAAGTAAGACAGTATGATCAAATACTTATAGAAATTTGTGGAAAAAAGGCTATAGGTACAGTAT 
TAGTAGGGCCTACACCAGTCAACATAATTGGAAGAAATCTGTTAACTCAGCTTGGATGCACACTAAATTTTCCAATTAGT 
CCTATTGAAACTGTACCAGTAAAATTAAAACCAGGAATGGATGGC C CAAAGGTC AAACAATGGC CATTGACAGAAGAAAA 
AATAAAAGCATTAACAGCAATTTGTGAGGAAATGGAGAAGGAAGGAAAAATTACAAAAATTGGGCCTGATAATCCATATA 
ACACTCCAGTATTTGCCATAAAAAAGAAGGACAGTACTAAGTGGAGAAAATTAGTAGATTTCAGGGAACTCAATAAAAGA 
ACTCAAGACTTTTGGGAAGTTCAATTAGGAATACCACACCCAGCAGGATTAAAAAAGAAAAAATCAGTGACAGTGGTAGA 
TGTGGGGGATGCATATTTTTCAGTTCCTTTAGATGAAAGCTTCAGGAAATATACTGCATTCACCATACCTAGTATAAACA 
ATGAAACACCAGGGATTAGATATCAATATAATGTGCTGCCACAGGGATGGAAAGGATCACCAGCAATATTCCAGAGTAGC 
ATGACAAAAATCTTAGAGCCCTTCAGAGCAAAAAATCCAGACATAGTTATCTATCAATATATGGATGACTTGTATGTAGG 
ATCTGACTTAGAAATAGGGCAACATAGAGCAAAAATAGAAGAGTTAAGGGAACATTTATTGAAATGGGGATTTACAACAC 
C AGACAAGAAAC AT C AAAAAGAACC CCCATTTCTTTGGATGGGGTATGAACTCCATCCTGACAAATGGAC AGTAC AAC CT 
ATACTGCTGCCAGAAAAGGATAGTTGGACTGTCAATGATATACAGAAGTTAGTGGGAAAATTAAACTGGGCAAGTCAGAT 
TTACCCAGGGATTAAAGTAAGGCAACTCTGTAAACTCCTCAGGGGGGCCAAAGCACTAACAGACATAGTACCACTAACTG 
AAGAAGCAGAATTAGAATTGGCAGAGAACAGGGAAATTTTAAGAGAACCAGTACATGGAGTATATTATGATCCATCAAAA 
GACTTGATAGCTGAAATACAGAAACAGGGGCATGAACAATGGACATATCAAATTTATCAAGAACCATTTAAAAATCTGAA 
AACAGGGAAGTATGCAAAAATGAGGACTACCCACACTAATGATGTAAAACAGTTAACAGAGGCAGTGCAAAAAATAGCCA 
TGGAAAGCATAGTAATATGGGGAAAGACTCCTAAATTTAGACTACCCATCCAAAAAGAAACATGGGAGACATGGTGGACA 
GACTATTGGCAAGC CAC CTGGAT C CCTGAGTGGGAGTTTGTTAATACCCCTCCC CTAGTAAAATTATGGTAC CAACTAGA 
AAAAGATCCCATAGCAGGAGTAGAAACTTTCTATGTAGATGGAGCAACTAATAGGGAAGCTAAAATAGGAAAAGCAGGGT 
ATGTTACTGACAGAGGAAGGCAGAAAATTGTTACTCTAACTAACACAACAAATCAGAAGACTGAGTTACAAGCAATTCAG 
CTAGCTCTGCAGGATTCAGGATCAGAAGTAAACATAGTAACAGACTCACAGTATGCATTAGGAATCATTCAAGCACAACC 
AGATAAGAGTGACTCAGAGATATTTAACCAAATAATAGAACAGTTAATAAACAAGGAAAGAATCTACCTGTCATGGGTAC 
CAGCACATAAAGGAATTGGGGGAAATGAACAAGTAGATAAATTAGTAAGTAAGGGAATTAGGAAAGTGTTGTTTCTAGAT 
GGAATAGATAAAGCTCAAGAAGAGCATGAAAGGTACCACAGCAATTGGAGAGCAATGGCTAATGAGTTTAATCTGCCACC 
CATAGTAGCAAAAGAAATAGTAGCTAGCTGTGATAAATGTCAGCTAAAAGGGGAAGCCATACATGGACAAGTCGACTGTA 
GTCCAGGGATATGGCAATTAGATTGTACCCATTTAGAGGGAAAAATCATCCTGGTAGCAGTCCATGTAGCTAGTGGCTAC 
ATGGAAGCAGAGGTTATCCCAGCAGAAACAGGACAAGAAACAGCATATTTTATATTAAAATTAGCAGGAAGATGGCCAGT 
CAAAGTAATACATACAGACAATGGCAGTAATTTTACCAGTACTGCAGTTAAGGCAGCCTGTTGGTGGGCAGGTATCCAAC 
AGGAATTTGGAATTCCCTACAATCCCCAAAGTCAGGGAGTGGTAGAATCCATGAATAAAGAATTAAAGAAAATAATAGGA 
CAAGTAAGAGATCAAGCTGAGCACCTTAAGACAGCAGTACAAATGGCAGTATTCATTCACAATTTTAAAAGAAAAGGGGG 
AATTGGGGGGTACAGTGCAGGGGAAAGAATAATAGACATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAA 
TTATAAGAATTCAAAATTTTCGGGTTTATTACAGAGACAGCAGAGACCCTATTTGGAAAGGACCAGCCGAACTACTCTGG 
AAAGGTGAAGGGGTAGTAGTAATAGAAGATAAAGGTGACATAAAGGTAGTACCAAGGAGGAAAGCAAAAATCATTAGAGA 
TTATGGAAAACAGATGGCAGGTGCTGATTGTGTGGCAGGTGGACAGGATGAAGAT 
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>Prot_TVl_C_ZAopt (SEQ ID NO: 64) 

CCCCAGATCACCCTGTGGCAGCGCCCCCTGGTGAGCATCAAGGTGGAGGGCCAGATCAAGGAGGCCCTGCTGGACACCGG 
CGCCGACGACACCGTGCTGGAGGAGATCGACCTGCCCGGCAAGTGGAAGCCCAAGATGATCGGCGGCATCGGCGGCTTCA 
TCAAGGTGCGCCAGTACGACCAGATCCTGATCGAGATCTGCGGCAAGAAGGCCATCGGCACCGTGCTGGTGGGCCCCACC 
CCCGTGAACATCATCGGCCGCAACCTGCTGACCCAGCTGGGCTGCACCCTGAACTTC 
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>Prot_TVl_C_ZAwt (SEQ ID NO: 65) 

CCTCAAATCACTCTTTGGCAGCGACCCCTTGTCTCAATAAAAGTAGAGGGCCAGATAAAGGAGGCTCTCTTAGACACAGG 
AGCAGATGATACAGTATTAGAAGAAATAGATTTGCCAGGGAAATGGAAACCAAAAATGATAGGGGGAATTGGAGGTTTTA 
TCAAAGTAAGACAGTATGATCAAATACTTATAGAAATTTGTGGAAAAAAGGCTATAGGTACAGTATTAGTAGGGCCTACA 
CCAGTCAACATAATTGGAAGAAATCTGTTAACTCAGCTTGGATGCACACTAAATTTT 
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>Protina_TVl_C_ZAopt (SEQ ID NO: 66) 

CCCCAGATCACCCTGTGGCAGCGCCCCCTGGTGAGCATCAAGGTGGAGGGCCAGATCAAGGAGGCCCTGCTGGCCACCGG 
CGCCGACGACACCGTGCTGGAGGAGATCGACCTGCCCGGCAAGTGGAAGCCCAAGATGATCGGCGGCATCGGCGGCTTCA 
TCAAGGTGCGCCAGTACGACCAGATCCTGATCGAGATCTGCGGCAAGAAGGCCATCGGCACCGTGCTGGTGGGCCCCACC 
CCCGTGAACATCATGGGCCGCAACCTGCTGACCCAGCTGGGCTGCACCCTGAACTTC 
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>Protina_TVl_C_ZAwt {SEQ ID NO: 67) 

CCTCAAATCACTCTTTGGCAGCGACCCCTTGTCTCAATAAAAGTAGAGGGCCAGATAAAGGAGGCTCTCTTAGCCACAGG 
AGCAGATGATACAGTATTAGAAGAAATAGATTTGCCAGGGAAATGGAAACCAAAAATGATAGGGGGAATTGGAGGTTTTA 
TCAAAGTAAGACAGTATGATCAAATACTTATAGAAATTTGTGGAAAAAAGGCTATAGGTACAGTATTAGTAGGGCCTACA 
CCAGTCAACATAATTGGAAGAAATCTGTTAACTCAGCTTGGATGCACACTAAATTTT 
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>ProtinaRTmut_TVl_C_ZAopt (SEQ ID NO: 68) 

CCCCAGATCACCCTGTGGCAGCGCCCCCTGGTGAGCATCAAGGTGGAGGGCCAGATCAAGGAGGCCCTGCTGGCCACCGG 
CGCCGACGACACCGTGCTGGAGGAGATCGACCTGCCCGGCAAGTGGAAGCCCAAGATGATCGGCGGCATCGGCGGCTTCA 
TCAAGGTGCGCCAGTACGACCAGATCCTGATCGAGATCTGCGGCAAGAAGGCCATCGGCACCGTGCTGGTGGGCCCCACC 
CCCGTGAACATCATCGGCCGCAACCTGCTGACCCAGCTGGGCTGCACCCTGAACTTCCCCATCAGCCCCATCGAGACCGT 
GCCCGTGAAGCTGAAGCCCGGCATGGACGGCCCCAAGGTGAAGCAGTGGCCCCTGACCGAGGAGAAGATCAAGGCCCTGA 
CCGCCATCTGCGAGGAGATGGAGAAGGAGGGCAAGATCACCAAGATCGGCCCCGACAACCCCTACAACACCCCCGTGTTC 
GCCATCAAGAAGAAGGACAGCACCAAGTGGCGCAAGCTGGTGGACTTCCGCGAGCTGAACAAGCGCACCCAGGACTTCTG 
GGAGGTGCAGCTGGGCATCCCCCACCCCGCCGGCCTGAAGAAGAAGAAGAGCGTGACCGTGCTGGACGTGGGCGACGCCT 
ACTTCAGCGTGCCCCTGGACGAGAGCTTCCGCAAGTACACCGCCTTCACCATCCCCAGCATCAACAACGAGACCCCCGGC 
ATCCGCTACCAGTACAACGTGCTGCCCCAGGGCTGGAAGGGCAGCCCCGCCATCTTCCAGAGCAGCATGACCAAG^TCCT 
GGAGCCCTTCCGCGCCAAGAACCCCGACATCGTGATCTACCAGGCCCCCCTGTACGTGGGCAGCGACCTGGAGATCGGCC 
AGCACCGCGCCAAGATCGAGGAGCTGCGCGAGCACCTGCTGAAGTGGGGCTTCACCACCCCCGACAAGAAGCACCAGAAG 
GAGCCCCCCTTCCTGCCCATCGAGCTGCACCCCGACAAGTGGACCGTGCAGCCCATCCTGCTGCCCGAGAAGGACAGCTG 
GACCGTGAACGACATCCAGAAGCTGGTGGGCAAGCTGAACTGGGCCAGCCAGATCTACCCCGGCATCAAGGTGCGCCAGC 
TGTGCAAGCTGCTGCGCGGCGCCAAGGCCCTGACCGACATCGTGCCCCTGACCGAGGAGGCCGAGCTGGAGCTGGCCGAG 
AACCGCGAGATCCTGCGCGAGCCCGTGCACGGCGTGTACTACGACCCCAGCAAGGACCTGATCGCCGAGATCCAGAAGCA 
GGGCCACGAGCAGTGGACCTACCAGATCTACCAGGAGCCCTTCAAGAACCTGAAGACCGGCAAGTACGCCAAGATGCGCA 
CCACC CACACCAACGACGTGAAGCAGCTGACCGAGGCCGTGCAGAAGATCGCCATGGAGAGCATCGTGATCTGGGGCAAG 
ACCCCCAAGTTCCGCCTGCCCATCCAGAAGGAGACCTGGGAGACCTGGTGGACCGACTACTGGCAGGCCACCTGGATCCC 
CGAGTGGGAGTTCGTGAACACCCCCCCCCTGGTGAAGCTGTGGTACCAGCTGGAGAAGGACCCCATCGCCGGCGTGGAGA 
CCTTCTACGTGGACGGCGCCACCAACCGCGAGGCCAAGATCGGCAAGGCCGGCTACGTGACCGACCGCGGCCGCCAGAAG 
ATCGTGACCCTGACCAACACCACCAACCAGAAGACCGAGCTGCAGGCCATCCAGCTGGCCCTGCAGGACAGCGGCAGCGA 
GGTGAACATCGTGACCGACAGCCAGTACGCCCTGGGCATCATCCAGGCCCAGCCCGACAAGAGCGACAGCGAGATCTTCA 
ACCAGATCATCGAGCAGCTGATCAACAAGGAGCGCATCTACCTGAGCTGGGTGCCCGCCCACAAGGGCATCGGCGGCAAC 
GAGCAGGTGGACAAGCTGGTGAGCAAGGGCATCCGCAAGGTGCTG 
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>ProtinaRTmut_TVl_C_ZAwt (SEQ ID NO: 69) 

CCTCAAATCACTCTTTGGCAGCGACCCCTTGTCTCAATAAAAGTAGAGGGCCAGATAAAGGAGGCTCTCTTAGCCACAGG 
AGCAGATGATACAGTATTAGAAGAAATAGATTTGCCAGGGAAATGGAAACCAAAAATGATAGGGGGAATTGGAGGTTTTA 
TCAAAGTAAGACAGTATGATCAAATACTTATAGAAATTTGTGGAAAAAAGGCTATAGGTACAGTATTAGTAGGGCCTACA 
CCAGTCAACATAATTGGAAGAAATCTGTTAACTCAGCTTGGATGCACACTAAATTTTCCAATTAGTCCTATTGAAACTGT 
ACCAGTAAAATTAAAACCAGGAATGGATGGCCCAAAGGTCAAACAATGGCCATTGACAGAAGAAAAAATAAAAGCATTAA 
CAGCAATTTGTGAGGAAATGGAGAAGGAAGGAAAAATTACAAAAATTGGGCCTGATAATCCATATAACACTCCAGTATTT 
GCCATAAAAAAGAAGGACAGTACTAAGTGGAGAAAATTAGTAGATTTCAGGGAACTCAATAAAAGAACTCAAGACTTTTG 
GGAAGTTCAATTAGGAATACCACACCCAGCAGGATTAAAAAAGAAAAAATCAGTGACAGTGCTAGATGTGGGGGATGCAT 
ATTTTTCAGTTCCTTTAGATGAAAGCTTCAGGAAATATACTGCATTCACCATACCTAGTATAAACAATGAAACACCAGGG 
ATTAGATATCAATATAATGTGCTGCCACAGGGATGGAAAGGATCACCAGCAATATTCCAGAGTAGCATGACAAAAATCTT 
AGAGCC CTT C AGAGC AAAAAATC CAGAC ATAGTTATCTATC AAGC C C CGTTGTATGTAGGATCTGACTTAGAAATAGGGC 
AACATAGAGCAAAAATAGAAGAGTTAAGGGAAGATTTATTGAAATGGGGATTTACAACACCAGACAAGAAACATCAAAAA 
GAACCCCCATTTCTTCCCATCGAACTCCATCCTGACAAATGGACAGTACAACCTATACTGCTGCCAGAAAAGGATAGTTG 
GACTGTCAATGATATACAGAAGTTAGTGGGAAAATTAAACTGGGCAAGTCAGATTTACCCAGGGATTAAAGTAAGGCAAC 
TCTGTAAACTCCTCAGGGGGGCCAAAGCACTAACAGACATAGTACCACTAACTGAAGAAGCAGAATTAGAATTGGCAGAG 
AACAGGGAAATTTTAAGAGAACCAGTACATGGAGTATATTATGATCCATCAAAAGACTTGATAGCTGAAATACAGAAACA 
GGGGCATGAACAATGGACATATCAAATTTATCAAGAACCATTTAAAAATCTGAAAACAGGGAAGTATGCAAAAATGAGGA 
CTACCCACACTAATGATGTAAAACAGTTAACAGAGGCAGTGCAAAAAATAGCCATGGAAAGCATAGTAATATGGGGAAAG 
ACTCCTAAATTTAGACTACCCATCCAAAAAGAAACATGGGAGACATGGTGGACAGACTATTGGCAAGCCACCTGGATCCC 
TGAGTGGGAGTTTGTTAATACCCCTCCCCTAGTAAAATTATGGTACCAACTAGAAAAAGATCCCATAGCAGGAGTAGAAA 
CTTTCTATGTAGATGGAGCAACTAATAGGGAAGCTAAAATAGGAAAAGCAGGGTATGTTACTGACAGAGGAAGGCAGAAA 
ATTGTTACTCTAACTAACACAACAAATCAGAAGACTGAGTTACAAGCAATTCAGCTAGCTCTGCAGGATTCAGGATCAGA 
AGTAAACATAGTAACAGACTCACAGTATGCATTAGGAATCATTCAAGCACAACCAGATAAGAGTGACTCAGAGATATTTA 
ACCAAATAATAGAACAGTTAATAAACAAGGAAAGAATCTACCTGTCATGGGTACCAGCACATAAAGGAATTGGGGGAAAT 
GAACAAGTAGATAAATTAGTAAGTAAGGGAATTAGGAAAGTGTTG 
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>ProtwtRTwt_TVl_C_ZAopt (SEQ ID NO: 70) 

CCCCAGATCACCCTGTGGCAGCGCCCCCTGGTGAGCATCAAGGTGGAGGGCCAGATCAAGGAGGCCCTGCTGGACACCGG 
CGCCGACGACACCGTGCTGGAGGAGATCGACCTGCCCGGCAAGTGGAAGCCCAAGATGATCGGCGGCATCGGCGGCTTCA 
TCAAGGTGCGCCAGTACGACCAGATCCTGATCGAGATCTGCGGCAAGAAGGCCATCGGCACCGTGCTGGTGGGCCCCACC 
CCCGTGAACATCATCGGCCGCAACCTGCTGACCCAGCTGGGCTGCACCCTGAACTTCCCCATCAGCCCCATCGAGACCGT 
GCCCGTGAAGCTGAAGCCCGGCATGGACGGCCCCAAGGTGAAGCAGTGGCCCCTGACCGAGGAGAAGATCAAGGCCCTGA 
CCGCCATCTGCGAGGAGATGGAGAAGGAGGGCAAGATCACCAAGATCGGCCCCGACAACCCCTACAACACCCCCGTGTTC 
GCCATCAAGAAGAAGGACAGCACCAAGTGGCGCAAGCTGGTGGACTTCCGCGAGCTGAACAAGCGCACCCAGGACTTCTG 
GGAGGTGCAGCTGGGCATCCCCCACCCCGCCGGCCTGAAGAAGAAGAAGAGCGTGACCGTGCTGGACGTGGGCGACGCCT 
ACTTCAGCGTGCCCCTGGACGAGAGCTTCCGCAAGTACACCGCCTTCACCATCCCCAGCATCAACAACGAGACCCCCGGC 
ATCCGCTACCAGTACAACGTGCTGCCCCAGGGCTGGAAGGGCAGCCCCGCCATCTTCCAGAGCAGCATGACCAAGATCCT 
GGAGCCCTTCCGCGCCAAGAACCCCGACATCGTGATCTACCAGTACATGGACGACCTGTACGTGGGCAGCGACCTGGAGA 
TCGGCCAGCACCGCGCCAAGATCGAGGAGCTGCGCGAGCACCTGCTGAAGTGGGGCTTCACCACCCCCGACAAGAAGCAC 
CAGAAGGAGCCCCCCTTCCTGTGGATGGGCTACGAGCTGCACCCCGACAAGTGGACCGTGCAGCCCATCCTGCTGCCCGA 
GAAGGACAGCTGGACCGTGAACGACATCCAGAAGCTGGTGGGCAAGCTGAACTGGGCCAGCCAGATCTACCCCGGCATCA 
AGGTGCGCCAGCTGTGCAAGCTGCTGCGCGGCGCCAAGGCCCTGACCGACATCGTGCCCCTGACCGAGGAGGCCGAGCTG 
GAGCTGGCCGAGAACCGCGAGATCCTGCGCGAGCCCGTGCACGGCGTGTACTACGACCCCAGCAAGGACCTGATCGCCGA 
GATCCAGAAGCAGGGCCACGAGCAGTGGACCTAC CAGATCTAC CAGGAGC C CTT CAAGAACCTGAAGACCGGC AAGTACG 
CCAAGATGCGCACCACCCACACCAACGACGTGAAGCAGCTGACCGAGGCCGTGCAGAAGATCGCCATGGAGAGCATCGTG 
ATCTGGGGCAAGACCCCCAAGTTCCGCCTGCCCATCCAGAAGGAGACCTGGGAGACCTGGTGGACCGACTACTGGCAGGC 
CACCTGGATCCCCGAGTGGGAGTTCGTGAACACCCCCCCCCTGGTGAAGCTGTGGTACCAGCTGGAGAAGGACCCCATCG 
CCGGCGTGGAGACCTTCTACGTGGACGGCGCCACCAACCGCGAGGCCAAGATCGGCAAGGCCGGCTACGTGACCGACCGC 
GGCCGCCAGAAGATCGTGACCCTGACCAACACCACCAACCAGAAGACCGAGCTGCAGGCCATCCAGCTGGCCCTGCAGGA 
CAGCGGCAGCGAGGTGAACATCGTGACCGACAGCCAGTACGCCCTGGGCATCATCCAGGCCCAGCCCGACAAGAGCGACA 
GCGAGATCTTCAACCAGATCATCGAGCAGCTGATCAACAAGGAGCGCATCTACCTGAGCTGGGTGCCCGCCCACAAGGGC 
ATCGGCGGCAACGAGCAGGTGGACAAGCTGGTGAGCAAGGGCATCCGCAAGGTGCTG 
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>ProtwtRTwt_TVl_C_ZAwt (SEQ ID NO: 71) 

CCTCAAATCACTCTTTGGCAGCGACCCCTTGTCTCAATAAAAGTAGAGGGCCAGATAAAGGAGGCTCTCTTAGACACAGG 
AGCAGATGATACAGTATTAGAAGAAATAGATTTGCCAGGGAAATGGAAACCAAAAATGATAGGGGGAATTGGAGGTTTTA 
TCAAAGTAAGACAGTATGATCAAATACTTATAGAAATTTGTGGAAAAAAGGCTATAGGTACAGTATTAGTAGGGCCTACA 
CCAGTCAACATAATTGGAAGAAATCTGTTAACTCAGCTTGGATGCACACTAAATTTTCCAATTAGTCCTATTGAAACTGT 
ACCAGTAAAATTAAAACCAGGAATGGATGGCCCAAAGGTCAAACAATGGCCATTGACAGAAGAAAAAATAAAAGCATTAA 
CAGCAATTTGTGAGGAAATGGAGAAGGAAGGAAAAATTACAAAAATTGGGCCTGATAATCCATATAACACTCCAGTATTT 
GCCATAAAAAAGAAGGACAGTACTAAGTGGAGAAAATTAGTAGATTTCAGGGAACTCAATAAAAGAACTCAAGACTTTTG 
GGAAGTTCAATTAGGAATACCACACCCAGCAGGATTAAAAAAGAAAAAATCAGTGACAGTGCTAGATGTGGGGGATGCAT 
ATTTTTCAGTTCCTTTAGATGAAAGCTTCAGGAAATATACTGCATTCACCATACCTAGTATAAACAATGAAACACCAGGG 
ATTAGATATCAATATAATGTGCTGCCACAGGGATGGAAAGGATCACCAGCAATATTCCAGAGTAGCATGACAAAAATCTT 
AGAGC C CTT CAGAGCAAAAAATCC AGAC ATAGTTATCTATCAAT AT ATGGATGACTTGTATGTAGGATCTGACTTAGAAA 
TAGGGCAACATAGAGCAAAAATAGAAGAGTTAAGGGAACATTTATTGAAATGGGGATTTACAACACCAGACAAGAAACAT 
CAAAAAGAACCCCCATTTCTTTGGATGGGGTATGAACTCCATCCTGACAAATGGACAGTACAACCTATACTGCTGCCAGA 
AAAGGATAGTTGGACTGTCAATGATATACAGAAGTTAGTGGGAAAATTAAACTGGGCAAGTCAGATTTACCCAGGGATTA 
AAGTAAGGCAACTCTGTAAACTCCTCAGGGGGGCCAAAGCACTAACAGACATAGTACCACTAACTGAAGAAGCAGAATTA 
GAATTGGCAGAGAACAGGGAAATTTTAAGAGAACCAGTACATGGAGTATATTATGATCCATCAAAAGACTTGATAGCTGA 
AATACAGAAACAGGGGCATGAACAATGGACATATCAAATTTATCAAGAACCATTTAAAAATCTGAAAACAGGGAAGTATG 
CAAAAATGAGGACTACCCACACTAATGATGTAAAACAGTTAACAGAGGCAGTGCAAAAAATAGCCATGGAAAGCATAGTA 
ATATGGGGAAAGACTCCTAAATTTAGACTACCCATCCAAAAAGAAACATGGGAGACATGGTGGACAGACTATTGGCAAGC 
CACCTGGATCCCTGAGTGGGAGTTTGTTAATACCCCTCCCCTAGTAAAATTATGGTACCAACTAGAAAAAGATCCCATAG 
CAGGAGTAGAAACTTTCTATGTAGATGGAGCAACTAATAGGGAAGCTAAAATAGGAAAAGCAGGGTATGTTACTGACAGA 
GGAAGGCAGAAAATTGTTACTCTAACTAACACAACAAATCAGAAGACTGAGTTACAAGCAATTCAGCTAGCTCTGCAGGA 
TTCAGGATCAGAAGTAAACATAGTAACAGACTCACAGTATGCATTAGGAATCATTCAAGCACAACCAGATAAGAGTGACT 
CAGAGATATTTAACCAAATAATAGAACAGTTAATAAACAAGGAAAGAATCTACCTGTCATGGGTACCAGCACATAAAGGA 
ATTGGGGGAAATGAACAAGTAGATAAATTAGTAAGTAAGGGAATTAGGAAAGTGTTG 
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>RevExonl_TVl_C_ZAopt (SEQ ID NO: 72) 

ATGGCCGGCCGCAGCGGCGACAGCGACGAGGCCCTGCTGCAGGTGGTGAAGATCATCAAGATCCTGTACCAGAGC 
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>RevExonlJTVl_C_ZAwt (SEQ ID NO: 73) 

ATGGCAGGAAGAAGCGGAGACAGCGACGAAGCGCTCCTCCAAGTGGTGAAGATCATCAAAATCCTCTATCA?^AGCA 
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>RevExon2_TVl_C_ZAopt-2 (SEQ ID NO : 74 ) 

CCCTACCCCAAGCCCGAGGGCACCCGCCAGGCCCGCCGCAACCGCCGCCGCCGCTGGCGCGCCCGCCAGCGCCAGATCCA 
CACCATCGGCGAGCGCATCCTGGTGGCCTGCCTGGGCCGCAGCGCCGAGCCCGTGCCCCTGCAGCTGCCCCCCCTGGAGC 
GCCTGCACATCAACTGCAGCGAGGGCAGCGGCACCAGCGGCACCCAGCAGAGCCAGGGCACCACCGAGGGCGTGGGCGAC 
CCCTAA 
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>RevExon2_TVl_C_ZAwt (SEQ ID NO: 75) 

ACCCTTACC C C AAGCC CGAGGGGACT CGAC AGGCTCGGAGGAATCGAAGAAGAAGGTGGAGAGC AAGACAGAGAC AGATC 
CATACGATTGGTGAGCGGATTCTTGTCGCTTGCCTGGGACGATCTGCGGAGCCTGTGCCTCTTCAGCTACCACCGCTTGA 
GAGACTTCATATTAATTGCAGTGAGGGCAGTGGAACTTCTGGGACACAGCAGTCTCAGGGGACTACAGAGGGGGTGGGAG 
ATCCTTAA 
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RT_TVl_C_ZAopt (SEQ ID NO:76) 



CCCATCAGCCCCATCGAGACCGTGCCCGTGAAGCTGAAGCCCGGCATGGACGGCCCCA 

AGGTGAAGCAGTGGCCCCTGACCGAGGAGAAGATCAAGGCCCTGACCGCCATCTGCG 

AGGAGATGGAGAAGGAGGGCAAGATCACCAAGATCGGCCCCGACAACCCCTACAACA 

CCCCCGTGTTCGCCATCAAGAAGAAGGACAGCACCAAGTGGCGCAAGCTGGTGGACTT 

CCGCGAGCTGAACAAGCGCACCCAGGACTTCTGGGAGGTGCAGCTGGGCATCCCCCAC 

CCCGCCGGCCTGAAGAAGAAGAAGAGCGTGACCGTGCTGGACGTGGGCGACGCCTAC 

TTCAGCGTGCCCCTGGACGAGAGCTTCCGCAAGTACACCGCCTTCACCATCCCCAGCA 

TCAACAACGAGACCCCCGGCATCCGCTACCAGTACAACGTGCTGCCGCAGGGCTGGAA 

GGGCAGCCCCGCCATCTTCCAGAGCAGCATGACCAAGATCCTGGAGCCCTTCCGCGCC 

AAGAACCCCGACATCGTGATCTACCAGTACATGGACGACCTGTACGTGGGCAGCGACC 

TGGAGATCGGCCAGCACCGCGCCAAGATCGAGGAGCTGCGCGAGCACCTGCTGAAGT 

GGGGCTTCACCACCCCCGACAAGAAGCACCAGAAGGAGCCCCCCTTCCTGTGGATGGG 

CTACGAGCTGCACCCCGACAAGTGGACCGTGCAGCCCATCCTGCTGCCCGAGAAGGAC 

AGCTGGACCGTGAACGACATCCAGAAGCTGGTGGGCAAGCTGAACTGGGCCAGCCAG 

ATCTACCCCGGCATCAAGGTGCGCCAGCTGTGCAAGCTGCTGCGCGGCGCCAAGGCCC 

TGACCGACATCGTGCCCCTGACCGAGGAGGCCGAGCTGGAGCTGGCCGAGAACCGCG 

AGATCCTGCGCGAGCCCGTGCACGGCGTGTACTACGACCCCAGCAAGGACCTGATCGC 

CGAGATCCAGAAGCAGGGCCACGAGCAGTGGACCTACCAGATCTACCAGGAGCCCTT 

CAAGAACCTGAAGACCGGCAAGTACGCCAAGATGCGCACCACCCACACCAACGACGT 

GAAGCAGCTGACCGAGGCCGTGCAGAAGATCGCCATGGAGAGCATCGTGATCTGGGG 

CAAGACCCCCAAGTTCCGCCTGCCCATCCAGAAGGAGACCTGGGAGACCTGGTGGACC 

GACTACTGGCAGGCCACCTGGATCCCCGAGTGGGAGTTCGTGAACACCCCCCCCCTGG 

TGAAGCTGTGGTACCAGCTGGAGAAGGACCCCATCGCCGGCGTGGAGACCTTCTACGT 

GGACGGCGCCACCAACCGCGAGGCCAAGATCGGCAAGGCCGGCTACGTGACCGACCG 

CGGCCGCCAGAAGATCGTGACCCTGACCAACACCACCAACCAGAAGACCGAGCTGCA 

GGCCATCCAGCTGGCCCTGCAGGACAGCGGCAGCGAGGTGAACATCGTGACCGACAG 

CCAGTACGCCCTGGGCATCATCCAGGCCCAGCCCGACAAGAGCGACAGCGAGATCTTC 

AACCAGATCATCGAGCAGCTGATCAACAAGGAGCGCATCTACCTGAGCTGGGTGCCCG 

CCCACAAGGGCATCGGCGGCAACGAGCAGGTGGACAAGCTGGTGAGCAAGGGCATCC 

GCAAGGTGCTG 
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>RT_TVl_C_ZAwt {SEQ ID NO: 77) 

CCAATTAGTCCTATTGAAACTGTACCAGTAAAATTAAAACCAGGAATGGATGGCCCAAAGGTCAAACAATGGCCATTGAC 
AGAAGAAAAAATAAAAGCATTAACAGCAATTTGTGAGGAAATGGAGAAGGAAGGAAAAATTACAAAAATTGGGCCTGATA 
ATCCATATAACACTCCAGTATTTGCCATAAAAAAGAAGGACAGTACTAAGTGGAGAAAATTAGTAGATTTCAGGGAACTC 
AATAAAAGAACTCAAGACTTTTGGGAAGTTCAATTAGGAATACCACACCCAGCAGGATTAAAAAAGAAAAAATCAGTGAC 
AGTGCTAGATGTGGGGGATGCATATTTTTCAGTTCCTTTAGATGAAAGCTTCAGGAAATATACTGCATTCACCATACCTA 
GTATAAACAATGAAACACCAGGGATTAGATATCAATATAATGTGCTGCCACAGGGATGGAAAGGATCACCAGCAATATTC 
CAGAGTAGCATGACAAAAATCTTAGAGCCCTTCAGAGCAAAAAATCCAGACATAGTTATCTATCAATATATGGATGACTT 
GTATGTAGGATCTGACTTAGAAATAGGGCAACATAGAGCAAAAATAGAAGAGTTAAGGGAACATTTATTGAAATGGGGAT 
TTACAACACCAGACAAGAAACATCAAAAAGAACCCCCATTTCTTTGGATGGGGTATGAACTCCATCCTGACAAATGGACA 
GTACAACCTATACTGCTGCCAGAAAAGGATAGTTGGACTGTCAATGATATACAGAAGTTAGTGGGAAAAT^AAACTGGGC 
AAGTCAGATTTACCCAGGGATTAAAGTAAGGCAACTCTGTAAACTCCTCAGGGGGGCCAAAGCACTAACAGACATAGTAC 
CACTAACTGAAGAAGCAGAATTAGAATTGGCAGAGAACAGGGAAATTTTAAGAGAACCAGTACATGGAGTATATTATGAT 
CCATCAAAAGACTTGATAGCTGAAATACAGAAACAGGGGCATGAACAATGGACATATCAAATTTATCAAGAACCATTTAA 
AAATCTGAAAACAGGGAAGTATGCAAAAATGAGGACTACCCACACTAATGATGTAAAACAGTTAACAGAGGCAGTGCAAA 
AAATAGCCATGGAAAGCATAGTAATATGGGGAAAGACTCCTAAATTTAGACTACCCATCCAAAAAGAAACATGGGAGACA 
TGGTGGACAGACTATTGGCAAGCCACCTGGATCCCTGAGTGGGAGTTTGTTAATACCCCTCCCCTAGTAAAATTATGGTA 
C CAA CTAGAAAAAGATCCCATAGCAGGAGTAGAAACTTT CTATGTAGATGGAGC AACTAATAGGGAAGCTAAAATAGGAA 
AAGCAGGGTATGTTACTGACAGAGGAAGGCAGAAAATTGTTACTCTAACTAACACAACAAATCAGAAGACTGAGTTACAA 
GCAATTCAGCTAGCTCTGCAGGATTCAGGATCAGAAGTAAACATAGTAACAGACTCACAGTATGCATTAGGAATCATTCA 
AGCACAAC CAGATAAGAGTGACTC AGAGATATTT AAC C AAATAATAGAAC AGTTAATAAACAAGGAAAGAATC TAC CTGT 
CATGGGTACCAGCACATAAAGGAATTGGGGGAAATGAACAAGTAGATAAATTAGTAAGTAAGGGAATTAGGAAAGTGTTG 
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>RTmut_TVl_C_ZAopt (SEQ ID NO: 78) 

CCCATCAGCCCCATCGAGACCGTGCCCGTGAAGCTGAAGCCCGGCATGGACGGCCCCAAGGTGAAGCAGTGGCCCCTGAC 
CGAGGAGAAGATCAAGGCCCTGACCGCCATCTGCGAGGAGATGGAGAAGGAGGGCAAGATCACCAAGATCGGCCCCGACA 
ACCCCTACAACACCCCCGTGTTCGCCATCAAGAAGAAGGACAGCACCAAGTGGCGCAAGCTGGTGGACTTCCGCGAGCTG 
AACAAGCGC AC CCAGGACTTCTGGGAGGTGCAGCTGGGCATC C CC CAC CCCGC CGGCCTGAAGAAGAAGAAGAGCGTGAC 
CGTGCTGGACGTGGGCGACGCCTACTTCAGCGTGCCCCTGGACGAGAGCTTCCGCAAGTACACCGCCTTCACCATCCCCA 
GCATCAACAACGAGACCCCCGGCATCCGCTACCAGTACAACGTGCTGCCCCAGGGCTGGAAGGGCAGCCCCGCCATCTTC 
CAGAGCAGCATGACCAAGATCCTGGAGCCCTTCCGCGCCAAGAACCCCGACATCGTGATCTACCAGGCCCCCCTGTACGT 
GGGCAGCGACCTGGAGATCGGCCAGCACCGCGCCAAGATCGAGGAGCTGCGCGAGCACCTGCTGAAGTGGGGCTTCACCA 
CCCCCGACAAGAAGCACCAGAAGGAGCCCCCCTTCCTGCCCATCGAGCTGCACCCCGACAAGTGGACCGTGCAGCCCATC 
CTGCTGCCCGAGAAGGACAGCTGGACCGTGAACGACATCCAGAAGCTGGTGGGCAAGCTGAACTGGGCCAdCCAGATCTA 
CCCCGGCATCAAGGTGCGCCAGCTGTGCAAGCTGCTGCGCGGCGCCAAGGCCCTGACCGACATCGTGCCCCTGACCGAGG 
AGGCCGAGCTGGAGCTGGCCGAGAACCGCGAGATCCTGCGCGAGCCCGTGCACGGCGTGTACTACGACCCCAGCAAGGAC 
CTGATCGCCGAGATCCAGAAGCAGGGCCACGAGCAGTGGACCTACCAGATCTACCAGGAGCCCTTCAAGAACCTGAAGAC 
CGGCAAGTACGCCAAGATGCGCACCACCCACACCAACGACGTGAAGCAGCTGACCGAGGCCGTGCAGAAGATCGCCATGG 
AGAGCATCGTGATCTGGGGCAAGACCCCCAAGTTCCGCCTGCCCATCCAGAAGGAGACCTGGGAGACCTGGTGGACCGAC 
TACTGGCAGGCCACCTGGATCCCCGAGTGGGAGTTCGTGAACACCCCCCCCCTGGTGAAGCTGTGGTACCAGCTGGAGAA 
GGACCCCATCGCCGGCGTGGAGACCTTCTACGTGGACGGCGCCACCAACCGCGAGGCCAAGATCGGCAAGGCCGGCTACG 
TGACCGACCGCGGCCGCCAGAAGATCGTGACCCTGACCAACACCACCAACCAGAAGACCGAGCTGCAGGCCATCCAGCTG 
GCCCTGCAGGACAGCGGCAGCGAGGTGAACATCGTGACCGACAGCCAGTACGCCCTGGGCATCATCCAGGCCCAGCCCGA 
CAAGAGCGACAGCGAGATCTTCAACCAGATCATCGAGCAGCTGATCAACAAGGAGCGCATCTACCTGAGCTGGGTGCCCG 
CCCACAAGGGCATCGGCGGCAACGAGCAGGTGGACAAGCTGGTGAGCAAGGGCATCCGCAAGGTGCTG 
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>RTmut_TVl_C_ZAwt (SEQ ID NO: 79) 

C CAATTAGT CCTATTGAAACTGTACC AGTAAAATTAAAACCAGGAATGGATGGCC CAAAGGTCAAACAATGGC C ATTGAC 
AGAAGAAAAAATAAAAGCATTAACAGCAATTTGTGAGGAAATGGAGAAGGAAGGAAAAATTACAAAAATTGGGCCTGATA 
ATCCATATAACACTCCAGTATTTGCCATAAAAAAGAAGGACAGTACTAAGTGGAGAAAATTAGTAGATTTCAGGGAACTC 
AATAAAAGAACTC AAGACTTTTGGGAAGTTCAATTAGGAATACCACAC CC AGC AGGATTAAAAAAGAAAAAAT CAGTGAC 
AGTGCTAGATGTGGGGGATGCATATTTTTCAGTTCCTTTAGATGAAAGCTTCAGGAAATATACTGCATTCACCATACCTA 
GTATAAACAATGAAACAC CAGGGATTAGATATCAATATAATGTGCTGC CACAGGGATGGAAAGGATCAC CAGCAATATT C 
CAGAGTAGCATGACAAAAATCTTAGAGCCCTTCAGAGCAAAAAATCCAGACATAGTTATCTATCAAGCCCCGTTGTATGT 
AGGATCTGACTTAGAAATAGGGCAACATAGAGCAAAAATAGAAGAGTTAAGGGAACATTTATTGAAATGGGGATTTACAA 
C AC CAGAC AAGAAACATCAAAAAGAACCCCCATTTCTTCCCATCGAACTC CAT CCTGAC AAATGGAC AGT AC AAC CT ATA 
CTGCTGCCAGAAAAGGATAGTTGGACTGTCAATGATATACAGAAGTTAGTGGGAAAATTAAACTGGGCAAGTCAGATTTA 
CCCAGGGATTAAAGTAAGGCAACTCTGTAAACTCCTCAGGGGGGCCAAAGCACTAACAGACATAGTACCACTAACTGAAG 
AAGCAGAATTAGAATTGGCAGAGAACAGGGAAATTTTAAGAGAACCAGTACATGGAGTATATTATGATCCATCAAAAGAC 
TTGATAGCTGAAATACAGAAACAGGGGCATGAACAATGGACATATCAAATTTATCAAGAACCATTTAAAAATCTGAAAAC 
AGGGAAGTATGCAAAAATGAGGACTACCCACACTAATGATGTAAAACAGTTAACAGAGGCAGTGCAAAAAATAGCCATGG 
AAAGCATAGTAATATGGGGAAAGACTCCTAAATTTAGACTACCCATCCAAAAAGAAACATGGGAGACATGGTGGACAGAC 
TATTGGCAAGCCACCTGGATCCCTGAGTGGGAGTTTGTTAATACCCCTCCCCTAGTAAAATTATGGTACCAACTAGAAAA 
AGATCCCATAGCAGGAGTAGAAACTTTCTATGTAGATGGAGCAACTAATAGGGAAGCTAAAATAGGAAAAGCAGGGTATG 
TTACTGACAGAGGAAGGCAGAAAATTGTTACTCTAACTAACACAACAAATCAGAAGACTGAGTTACAAGCAATTCAGCTA 
GCTCTGCAGGATTCAGGATCAGAAGTAAACATAGTAACAGACTCACAGTATGCATTAGGAATCATTCAAGCACAACCAGA 
TAAGAGTGACTCAGAGATATTTAACCAAATAATAGAACAGTTAATAAACAAGGAAAGAATCTACCTGTCATGGGTACCAG 
CACATAAAGGAATTGGGGGAAATGAACAAGTAGATAAATTAGTAAGTAAGGGAATTAGGAAAGTGTTG 
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>TatC22ExonlJTVl_C_ZAopt (SEQ ID NO: 80) 

ATGGAGCCCGTGGACCCCAAGCTGAAGCCCTGGAACCACCCCGGCAGCCAGCCCAAGACCGCCGGCAACAACTGCTTCTG 
CAAGCACTGCAGCTACCACTGCCTGGTGTGCTTCCAGACCAAGGGCCTGGGCATCAGCTACGGCCGCAAGAAGCGCCGCC 
AGCGCCGCAGCGCCCCCCCCAGCGGCGAGGACCACCAGAACCCCCTGAGCAAGCAG 
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>TatExonl_TVl__C_ZAopt (SEQ ID NO: 81) 

ATGGAGCCCGTGGACCCCAAGCTGAAGCCCTGGAACCACCCCGGCAGCCAGCCCAAGACCGCCTGCAACAACTGCTTCTG 
CAAGCACTGCAGCTACCACTGCCTGGTGTGCTTCCAGACCAAGGGCCTGGGCATCAGCTACGGCCGCAAGAAGCGCCGCC 
AGCGCCGCAGCGCCCCCCCCAGCGGCGAGGACCACCAGAACCCCCTGAGCAAGCAG 
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>TatExonl__TVl_C__ZAwt (SEQ ID NO: 82) 

ATGGAGCCAGTAGATCCTAAACTAAAGCCCTGGAACCATCCAGGAAGCCAACCTAAAACAGCTTGTAATAATTGCTTTTG 
CAAACACTGTAGCTATCATTGTCTAGTTTGCTTTCAGACAAAAGGTTTAGGCATTTCCTATGGCAGGAAGAAGCGGAGAC 
AGCGACGAAGCGCTCCTCCAAGTGGTGAAGATCATCAAAATCCTCTATCAAAGCAG 
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>TatExon2_TVl_C_ZAopt (SEQ ID NO: 83) 

CCCCTGCCCCAGGCCCGCGGCGACAGCACCGGCAGCGAGGAGAGCAAGAAGAAGGTGGAGAGCAAGACCGAGACCGACCC 
CTACGACTGGTGA 
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>TatExon2JTVl_C_ZAwt (SEQ ID NO: 84) 

C C CTTAC CC CAAGCC CGAGGGGACT CGACAGGCTCGGAGGAATCGAAGAAGAAGGTGGAGAGCAAGACAGAGACAGAT CC 
ATACGATTGGTGA 
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>Vif_TVl_C_ZAopt (SEQ ID NO: 85) 

ATGGAGAACCGCTGGCAGGTGCTGATCGTGTGGCAGGTGGACCGCATGAAGATCCGCGCCTGGAACAGCCTGGTGAAGCA 
CCACATGTACATCAGCCGCCGCGCCAGCGGCTGGGTGTACCGCCACCACTTCGAGAGCCGCCACCCCAAGGTGAGCAGCG 
AGGTGCACATCCCCCTGGGCGACGCCCGCCTGGTGATCAAGACCTACTGGGGCCTGCAGACCGGCGAGCGCGACTGGCAC 
CTGGGCCACGGCGTGAGCATCGAGTGGCGCCTGCGCGAGTACAGCACCCAGGTGGACCCCGACCTGGCCGACCAGCTGAT 
CCACATGCACTACTTCGACTGCTTCACCGAGAGCGCCATCCGCCAGGCCATCCTGGGCCACATCGTGTTCCCCCGCTGCG 
ACTACCAGGCCGGCCACAAGAAGGTGGGCAGCCTGCAGTACCTGGCCCTGACCGCCCTGATCAAGCCCAAGAAGCGCAAG 
CCCCCCCTGCCCAGCGTGCGCAAGCTGGTGGAGGACCGCTGGAACGACCCCCAGAAGACCCGCGGCCGCCGCGGCAACCA 
CACCATGAACGGCCACTAG 
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>Vif JTVl_C_ZAwt (SEQ ID NO: 86) 

ATGGAAAACAGATGGCAGGTGCTGATTGTGTGGCAGGTGGACAGGATGAAGATTAGAGCATGGAATAGTTTAGTAAAGCA 
CCATATGTATATATCAAGGAGAGCTAGTGGATGGGTCTACAGACATCATTTTGAAAGCAGACATCCAAAAGTAAGTTCAG 
AAGTACATATCCCATTAGGGGATGCTAGATTAGTAATAAAAACATATTGGGGTTTGCAGACAGGAGAAAGAGATTGGCAT 
TTGGGTCATGGAGTCTCCATAGAATGGAGACTGAGAGAATACAGCACACAAGTAGACCCTGACCTGGCAGACCAGCTAAT 
TCACATGCATTATTTTGATTGTTTTACAGAATCTGCCATAAGACAAGCCATATTAGGACACATAGTTTTTCCTAGGTGTG 
ACTATCAAGCAGGACATAAGAAGGTAGGATCTCTGCAATACTTGGCACTGACAGCATTGATAAAACCAAAAAAGAGAAAG 
C CACCT CTGCCTAGTGTTAGAAAATTAGTAGAGGATAGATGGAACGACC C CC AGAAGACCAGGGGC CGCAGAGGGAAC CA 
TACAATGAATGGACACTAG 
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>Vpr_TVl_C_ZAopt (SEQ ID NO: 87) 

ATGGAGCGCCCCCCCGAGGACCAGGGCCCCCAGCGCGAGCCCTACAACGAGTGGACCCTGGAGATCCTGGAGGAGCTGAA 
GCAGGAGGCCGTGCGCCACTTCCCCCGCCCCTGGCTGCACAGCCTGGGCCAGTACATCTACGAGACCTACGGCGACACCT 
GGACCGGCGTGGAGGCCATCATCCGCGTGCTGCAGCAGCTGCTGTTCATCCACTTCCGCATCGGCTGCCAGCACAGCCGC 
ATCGGCATCCTGCGCCAGCGCCGCGCCCGCAACGGCGCCAGCCGCAGC 
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>Vpr_TVl_C_ZAwt (SEQ ID NO: 88) 

ATGGAACGACCCCCAGAAGACCAGGGGCCGCAGAGGGAACCATACAATGAATGGACACTAGAGATTCTAGAAGAACTCAA 
GCAGGAAGCTGT CAGAC ACTTTC CTAGAC CATGGCTCCATAGCTTAGGACAATATATCTATGAAACCTATGGGGATACTT 
GGACGGGAGTTGAAGCTATAATAAGAGTACTGCAACAACTACTGTTCATTCATTTCAGAATTGGATGCCAACATAGCAGA 
ATAGGCATCTTGCGAC AGAGAAGAGC AAGAAATGGAGC CAGTAGATC C 
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>Vpu_TVl_C_ZAopt (SEQ ID NO: 89) 

ATGGTGAGCCTGAGCCTGTTCAAGGGCGTGGACTACCGCCTGGGCGTGGGCGCCCTGATCGTGGCCCTGATCATCGCCAT 
CATCGTGTGGACCATCGCCTACATCGAGTACCGCAAGCTGGTGCGCCAGAAGAAGATCGACTGGCTGATCAAGCGCATCC 
GCGAGCGCGCCGAGGACAGCGGCAACGAGAGCGACGGCGACACCGAGGAGCTGAGCACCATGGTGGACATGGGCCACCTG 
CGCCTGCTGGACGCCAACGACCTGTAA 
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>Vpu_TVl_C_ZAwt (SEQ ID NO: 90) 

ATGGTAAGTTTAAGTTTATTTAAAGGAGTAGATTATAGATTAGGAGTAGGAGCATTGATAGTAGCACTAATCATAGCAAT 
AATAGTGTGGACCATAGCATATATAGAATATAGGAAATTGGTAAGACAAAAGAAAATAGACTGGTTAATTAAAAGAATTA 
GGGAAAGAGCAGAAGACAGTGGCAATGAGAGTGATGGGGACACAGAAGAATTGTCAACAATGGTGGATATGGGGCATCTT 
AGGCTTCTGGATGCTAATGATTTGTAA 
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dna revexonl_2TVl_C_ZAop (SEQ ID N0:91) 



ATGGCCGGCCGCAGCGGCGACAGCGACGAGGCCCTGCTGCAGGTGGTGAAGATCATC 

AAGATCCTGTACCAGAGCCCCTACCCCAAGCCCGAGGGCACCCGCCAGGCCCGCCGCA 

ACCGCCGCCGCCGCTGGCGCGCCCGCCAGCGCCAGATCCACACCATCGGCGAGCGCAT 

CCTGGTGGCCTGCCTGGGCCGCAGCGCCGAGCCCGTGCCCCTGCAGCTGCCCCCCCTG 

GAGCGCCTGCACATCAACTGCAGCGAGGGCAGCGGCACCAGCGGCACCCAGCAGAGC 

CAGGGCACCACCGAGGGCGTGGGCGACCCCTAA 
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dna Revexonl_2_TVl_C_ZAwt (SEQ ID NO:92) 

ATGGCAGGAAGAAGCGGAGACAGCGACGAAGCGCTCCTCCAAGTGGTGAAGATCATC 

AAAATCCTCTATCAAAGCAACCCTTACCCCAAGCCCGAGGGGACTCGACAGGCTCGGA 

GGAATCGAAGAAGAAGGTGGAGAGCAAGACAGAGACAGATCCATACGATTGGTGAGC 

GGATTCTTGTCGCTTGCCTGGGACGATCTGCGGAGCCTGTGCCTCTTCAGCTACCACCG 

CTTGAGAGACTTCATATTAATTGCAGTGAGGGCAGTGGAACTTCTGGGACACAGCAGT 

CTCAGGGGACTACAGAGGGGGTGGGAGATCCTTAA 
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dna TatC22Exonl_2_TVl_C_ZAopt (SEQ ID NO:93) 

ATGGAGCCCGTGGACCCCAAGCTGAAGCCCTGGAACCACCCCGGCAGCCAGCCCAAG 

ACCGCCGGCAACAACTGCTTCTGCAAGCACTGCAGCTACCACTGCCTGGTGTGCTTCC 

AGACCAAGGGCCTGGGCATCAGCTACGGCCGCAAGAAGCGCCGCCAGCGCCGCAGCG 

CCCCCCCCAGCGGCGAGGACCACCAGAACCCCCTGAGCAAGCAGCCCCTGCCCCAGGC 

CCGCGGCGACAGCACCGGCAGCGAGGAGAGCAAGAAGAAGGTGGAGAGCAAGACCG 

AGACCGACCCCTACGACTGGTGA 
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dna TatExonl_2_TVl_C_ZAopt (SEQ ID NO:94) 



ATGGAGCCCGTGGACCCCAAGCTGAAGCCCTGGAACCACCCCGGCAGCCAGCCCAAG 

ACCGCCTGCAACAACTGCTTCTGCAAGCACTGCAGCTACCACTGCCTGGTGTGCTTCCA 

GACCAAGGGCCTGGGCATCAGCTACGGCCGCAAGAAGCGCCGCAGCGCCGCAGCGCC 

CCCCCCAGCGGCGAGGACCACCAGAACCCCCTGAGCAAGCAGCCCCTGCCCCAGGCCC 

GCGGCGACAGCACCGGCAGCGAGGAGAGCAAGAAGAAGGTGGAGAGCAAGACCGAG 

ACCGACCCCTACGACTGGTGA 
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dna TatExonl_2_TVl_C_ZAwt (SEQ ID NO:95) 



ATGGAGCCAGTAGATCCTAAACTAAAGCCCTGGAACCATCCAGGAAGCCAACCTAAA 

ACAGCTTGTAATAATTGCTTTTGCAAACACTGTAGCTATCATTGTCTAGTTTGCTTTCA 

GACAAAAGGTTTAGGCATTTCCTATGGCAGGAAGAAGCGGAGACAGCGACGAAGCGC 

TCCTCCAAGTGGTGAAGATCATCAAAATCCTCTATCAAAGCAGCCCTTACCCCAAGCC 

CGAGGGGACTCGACAGGCTCGGAGGAATCGAAGAAGAAGGTGGAGAGCAAGACAGA 

GACAGATCCATACGATTGGTGA 
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NefD125G-Myr_TVl_C_ZAopt (SEQ ID NO:96) 



ATGGCCGGCAAGTGGAGCAAGCGCAGCATCGTGGGCTGGCCCGCCGTGCGC 

GAGCGCATGCGCCGCACCGAGCCCGCCGCCGAGGGCGTGGGCGCCGCCAGC 

CAGGACCTGGACCGCCACGGCGCCCTGACCAGCAGCAACACCCCCGCCACCA 

ACGAGGCCTGCGCCTGGCTGCAGGCCCAGGAGGAGGACGGCGACGTGGGCT 

TCCCCGTGCGCCCCCAGGTGCCCCTGCGCCCCATGACCTACAAGAGCGCCGT 

GGACCTGAGCTTCTTCCTGAAGGAGAAGGGCGGCCTGGAGGGCCTGATCTAC 

AGCCGCAAGCGCCAGGAGATCCTGGACCTGTGGGTGTACAACACCCAGGGC1 

TCTTCCCCGGCTGGCAGAACTACACCAGCGGCCCCGGCGTGCGCTTCCCCCTG 

ACCTTCGGCTGGTGCTTCAAGCTGGTGCCCGTGGACCCCCGCGAGGTGAAGG 

AGGCCAACGAGGGCGAGGACAACTGCCTGCTGCACCCCATGAGCCAGCACG 

GCGCCGAGGACGAGGACCGCGAGGTGCTGAAGTGGAAGTTCGACAGCCTGC 

TGGCCCACCGCCACATGGCCCGCGAGCTGCACCCCGAGTACTACAAGGACTG 

CTGA 
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Envgpl60_TV2_C_ZAopt (SEQIDNO:97) 



ATGCGCGCCCGCGGCATCCTGAAGAACTACCGCCACTGGTGGATCTGGGGCATCCT 

GGGCTTCTGGATGCTGATGATGTGCAACGTGAAGGGCCTGTGGGTGACCGTGTACTA 

CGGCGTGCCCGTGGGCCGCGAGGCCAAGACCACCCTGTTCTGCGCCAGCGACGCCA 

AGGCCTACGAGAAGGAGGTGCACAACGTGTGGGCCACCCACGCCTGCGTGCCCACC 

GACCCCAACCCCCAGGAGGTGATCCTGGGCAACGTGACCGAGAACTTCAACATGTG 

GAAGAACGACATGGTGGACCAGATGCAGGAGGACATCATCAGCCTGTGGGACCAGA 

GCCTGAAGCCCTGCGTGAAGCTGACCCCCCTGTGCGTGACCCTGAACTGCACCAACG 

CCACCGTGAACTACAACAACACCAGCAAGGACATGAAGAACTGCAGCTTCTACGTG 

ACCACCGAGCTGCGCGACAAGAAGAAGAAGGAGAACGCCCTGTTCTACCGCCTGGA 

CATCGTGCCCCTGAACAACCGCAAGAACGGCAACATCAACAACTACCGCCTGATCA 

ACTGCAACACCAGCGCCATCACCCAGGCCTGCCCCAAGGTGAGCTTCGACCCCATCC 

CCATCCACTACTGCGCCCCCGCCGGCTACGCCCCCCTGAAGTGCAACAACAAGAAG 

TTCAACGGCATCGGCCCCTGCGACAACGTGAGCACCGTGCAGTGCACCCACGGCAT 

CAAGCCCGTGGTGAGCACCCAGCTGCTGCTGAACGGCAGCCTGGCCGAGGAGGAGA 

TCATCATCCGCAGCGAGAACCTGACCAACAACGTGAAGACCATCATCGTGCACCTG 

AACGAGAGCATCGAGATCAAGTGCACCCGCCCCGGCAACAACACCCGCAAGAGCGT 

GCGCATCGGCCCCGGCCAGGCCTTCTACGCCACCGGCGACATCATCGGCGACATCC 

GCCAGGCCCACTGCAACATCAGCAAGAACGAGTGGAACACCACCCTGCAGCGCGTG 

AGCCAGAAGCTGCAGGAGCTGTTCCCCAACAGCACCGGCATCAAGTTCGCCCCCCA 

CAGCGGCGGCGACCTGGAGATCACCACCCACAGCTTCAACTGCGGCGGCGAGTTCT 

TCTACTGCAACACCACCGACCTGTTCAACAGCACCTACAGCAACGGCACCTGCACCA 

ACGGCACCTGCATGAGCAACAACACCGAGCGCATCACCCTGCAGTGCCGCATCAAG 

CAGATCATCAACATGTGGCAGGAGGTGGGCCGCGCCATGTACGCCCCCCCCATCGC 

CGGCAACATCACCTGCCGCAGCAACATCACCGGCCTGCTGCTGACCCGCGACGGCG 

GCGACAACAACACCGAGACCGAGACCTTCCGCCCCGGCGGCGGCGACATGCGCGAC 

AACTGGCGCAGCGAGCTGTACAAGTACAAGGTGGTGGAGATCAAGCCCCTGGGCGT 

GGCCCCCACCGCCGCCAAGCGCCGCGTGGTGGAGCGCGAGAAGCGCGCCGTGGGCA 

TCGGCGCCGTGTTCCTGGGCTTCCTGGGCGCCGCCGGCAGCACCATGGGCGCCGCCA 

GCATCACCCTGACCGTGCAGGCCCGCCAGCTGCTGAGCGGCATCGTGCAGCAGCAG 

AGCAACCTGCTGCGCGCCATCGAGGCCCAGCAGCACATGCTGCAGCTGACCGTGTG 

GGGCATCAAGCAGCTGCAGGCCCGCGTGCTGGCCATCGAGCGCTACCTGCAGGACC 

AGCAGCTGCTGGGCCTGTGGGGCTGCAGCGGCAAGCTGATCTGCACCACCAACGTG 

CTGTGGAACAGCAGCTGGAGCAACAAGACCCAGAGCGACATCTGGGACAACATGAC 

CTGGATGCAGTGGGACCGCGAGATCAGCAACTACACCAACACCATCTACCGCCTGC 

TGGAGGACAGCCAGAGCCAGCAGGAGCGCAACGAGAAGGACCTGCTGGCCCTGGA 

CCGCTGGAACAACCTGTGGAACTGGTTCAGCATCACCAACTGGCTGTGGTACATCAA 

GATCTTCATCATGATCGTGGGCGGCCTGATCGGCCTGCGCATCATCTTCGCCGTGCT 

GAGCCTGGTGAACCGCGTGCGCCAGGGCTACAGCCCCCTGAGCCTGCAGACCCTGA 

TCCCCAACCCCCGCGGCCCCGACCGCCTGGGCGGCATCGAGGAGGAGGGCGGCGAG 

CAGGACAGCAGCCGCAGCATCCGCCTGGTGAGCGGCTTCCTGACCCTGGCCTGGGA 

CGACCTGCGCAGCCTGTGCCTGTTCTGCTACCACCGCCTGCGCGACTTCATCCTGAT 

CGTGGTGCGCGCCGTGGAGCTGCTGGGCCACAGCAGCCTGCGCGGCCTGCAGCGCG 

GCTGGGGCACCCTGAAGTACCTGGGCAGCCTGGTGCAGTACTGGGGCCTGGAGCTG 

AAGAAGAGCGCCATCAACCTGCTGGACACCATCGCCATCGCCGTGGCCGAGGGCAC 

CGACCGCATCCTGGAGTTCATCCAGAACCTGTGCCGCGGCATCCGCAACGTGCCCCG 

CCGCATCCGCCAGGGCTTCGAGGCCGCCCTGCAGTAA 
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Envgpl60_TV2_C_ZAwt (SEQIDNO:98) 



ATGAGAGCGAGGGGGATACTGAAGAATTATCGACACTGGTGGATATGGGGCATCTT 

AGGCTTTTGGATGCTAATGATGTGTAATGTGAAGGGCTTGTGGGTCACAGTCTACTA 

CGGGGTACCTGTGGGGAGAGAAGCAAAAACTACTCTATTTTGTGCATCAGATGCTA 

AAGCATATGAGAAAGAAGTGCATAATGTCTGGGCTACACATGCCTGTGTACCCACA 

GACCCCAACCCACAAGAAGTGATTTTGGGCAATGTAACAGAAAATTTTAACATGTG 

GAAAAATGACATGGTGGATCAGATGCAGGAAGATATAATCAGTTTATGGGATCAAA 

GCCTTAAGCCATGTGTAAAATTGACCCCACTCTGTGTCACTTTAAACTGTACAAATG 

CAACTGTTAACTACAATAATACCTCTAAAGACATGAAAAATTGCTCTTTCTATGTAA 

CCACAGAATTAAGAGATAAGAAAAAGAAAGAAAATGCACTTTTTTATAGACTTGAT 

ATAGTACCACTTAATAATAGGAAGAATGGGAATATTAACAACTATAGATTAATAAA 

TTGTAATACCTCAGCCATAACACAAGCCTGTCCAAAAGTCTCGTTTGACCCAATTCC 

TATACATTATTGTGCTCCAGCTGGTTATGCGCCTCTAAAATGTAATAATAAGAAATT 

CAATGGAATAGGACCATGCGATAATGTCAGCACAGTACAATGTACACATGGAATTA 

AGCCAGTGGTATCAACTCAATTACTGTTAAATGGTAGCCTAGCAGAAGAAGAGATA 

ATAATTAGATCTGAAAATCTGACAAACAATGTCAAAACAATAATAGTACATCTTAAT 

GAATCTATAGAGATTAAATGTACAAGACCTGGCAATAATACAAGAAAGAGTGTGAG 

AATAGGACCAGGACAAGCATTCTATGCAACAGGAGACATAATAGGAGATATAAGAC 

AAGCACATTGTAACATTAGTAAAAATGAATGGAATACAACTTTACAAAGGGTAAGT 

CAAAAATTACAAGAACTCTTCCCTAATAGTACAGGGATAAAATTTGCACCACACTCA 

GGAGGGGACCTAGAAATTACTACACATAGCTTTAATTGTGGAGGAGAATTTTTCTAT 

TGCAATACAACAGACCTGTTTAATAGTACATACAGTAATGGTACATGCACTAATGGT 

ACATGCATGTCTAATAATACAGAGCGCATCACACTCCAATGCAGAATAAAACAAAT 

TATAAACATGTGGCAGGAGGTAGGACGAGCAATGTATGCCCCTCCCATTGCAGGAA 

ACATAACATGTAGATCAAATATTACAGGACTACTATTAACACGTGATGGAGGAGAT 

AATAATACTGAAACAGAGACATTCAGACCTGGAGGAGGAGACATGAGGGACAATTG 

GAGAAGTGAATTATATAAATACAAGGTGGTAGAAATTAAACCATTAGGAGTAGCAC 

CCACTGCTGCAAAAAGGAGAGTGGTGGAGAGAGAAAAAAGAGCAGTAGGAATAGG 

AGCTGTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGCGCAGCATCAAT 

AACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAACAGCAAAGTA 

ATTTGCTGAGGGCTATAGAGGCGCAACAGCATATGTTGCAACTCACGGTCTGGGGC 

ATTAAGCAGCTCCAGGCAAGAGTCCTGGCTATAGAGAGATACCTACAGGATCAACA 

GCTCCTAGGACTGTGGGGCTGCTCTGGAAAACTCATCTGCACCACTAATGTGCTTTG 

GAACTCTAGTTGGAGTAATAAAACTCAAAGTGATATTTGGGATAACATGACCTGGAT 

GCAGTGGGATAGGGAAATTAGTAATTACACAAACACAATATACAGGTTGCTTGAAG 

ACTCGCAAAGCCAGCAGGAAAGAAATGAAAAAGATTTACTAGCATTGGACAGGTGG 

AACAATCTGTGGAATTGGTTTAGCATAACAAATTGGCTGTGGTATATAAAAATATTC 

ATAATGATAGTAGGAGGCTTGATAGGTTTAAGAATAATTTTTGCTGTGCTCTCTCTA 

GTAAATAGAGTTAGGCAGGGATACTCACCCTTGTCATTGCAGACCCTTATCCCAAAC 

CCGAGGGGACCCGACAGGCTCGGAGGAATCGAAGAAGAAGGTGGAGAGCAAGACA 

GCAGCAGATCCATTCGATTAGTGAGCGGATTCTTGACACTTGCCTGGGACGACCTAC 

GAAGCCTGTGCCTCTTCTGCTACCACCGATTGAGAGACTTCATATTAATTGTAGTGA 

GAGCAGTGGAACTTCTGGGACACAGTAGTCTCAGGGGACTGCAGAGGGGGTGGGGA 

ACCCTTAAGTATTTGGGGAGTCTTGTGCAATATTGGGGTCTAGAGTTAAAAAAGAGT 

GCTATTAATCTGCTTGATACTATAGCAATAGCAGTAGCTGAAGGAACAGATAGGATT 

CTAGAATTCATACAAAACCTTTGTAGAGGTATCCGCAACGTACCTAGAAGAATAAG 

ACAGGGCTTCGAAGCAGCTTTGCAATAA 
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Gag_TV2_C_ZAopt (SEQIDNO:99) 



ATGGGCGCCCGCGCCAGCATCCTGCGCGGCGGCAAGCTGGACAAGTGGGAG 

AAGATCCGCCTGCGCCCCGGCGGCCGCAAGCACTACATGCTGAAGCACCTGG 

TGTGGGCCAGCCGCGAGCTGGAGCGCTTCGCCGTGAACCCCGGCCTGCTGGA 

GACCAGCGACGGCTGCCGCCAGATCATCAAGCAGCTGCAGCCCGCCCTGCAG 

ACCGGCACCGAGGAGATCCGCAGCCTGTTCAACACCGTGGCCACCCTGTACT 

GCGTGCACAAGGGCATCGACGTGCGCGACACCAAGGAGGCCCTGGACAAGA 

TCGAGGAGGAGCAGAACAAGTGCCAGCAGAAGACCCAGCAGGCCGAGGCCG 

CCGACAAGAAGGTGAGCCAGAACTACCCCATCGTGCAGAACCTGCAGGGCC 

AGATGGTGCACCAGGCCATCAGCCCCCGCACCCTGAACGCCTGGGTGAAGGT 

GATCGAGGAGAAGGCCTTCAGCCCCGAGGTGATCCCCATGTTCACCGCCCTG 

AGCGAGGGCGCCACCCCCCAGGACCTGAACACCATGCTGAACACCGTGGGC 

GGCCACCAGGCCGCCATGCAGATGCTGAAGGACACCATCAACGAGGAGGCC 

GCCGAGTGGGACCGCCTGCACCCCGTGCACGCCGGCCCCGTGGCCCCCGGCC 

AGATGCGCGAGCCCCGCGGCAGCGACATCGCCGGCACCACCAGCACCCTGCA 

GGAGCAGATCGCCTGGATGACCAGCAACCCCCCCATCCCCGTGGGCGACATC 

TACAAGCGCTGGATCATCCTGGGCCTGAACAAGATCGTGCGCATGTACAGCC 

CCGTGAGCATCCTGGACATCAAGCAGGGCCCCAAGGAGCCCTTCCGCGACTA 

CGTGGACCGCTTCTTCAAGACCCTGCGCGCCGAGCAGAGCACCCAGGAGGTG 

AAGAACTGGATGACCGACACCCTGCTGGTGCAGAACGCCAACCCCGACTGCA 

AGACCATCCTGCGCGCCCTGGGCCCCGGCGCCAGCCTGGAGGAGATGATGAC 

CGCCTGCCAGGGCGTGGGCGGCCCCAGCCACAAGGCCCGCGTGCTGGCCGAG 

GCCATGAGCCAGGCCAACAACACCAGCGTGATGATCCAGAAGAGCAACTTC 

AAGGGCCCCCGCCGCGCCGTGAAGTGCTTCAACTGCGGCCGCGAGGGCCACA 

TCGCCCGCAACTGCCGCGCCCCCCGCAAGCGCGGCTGCTGGAAGTGCGGCAA 

GGAGGGCCACCAGATGAAGGACTGCACCGAGCGCCAGGCCAACTTCCTGGG 

CAAGATCTGGCCCAGCCACAAGGGCCGCCCCGGCAACTTCCTGCAGAGCCGC 

CCCGAGCCCACCGCCCCCCCCCTGGAGCCCACCGCCCCCCCCGCCGAGAGCT 

TCAAGTTCAAGGAGACCCCCAAGCAGGAGCCCAAGGACCGCGAGCCCCTGA 

CCAGCCTGAAGAGCCTGTTCGGCAGCGACCCCCTGAGCCAGTAA 
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Gag_TV2_C_ZAwt (SEQ ID NO: 100) 



ATGGGTGCGAGAGCGTCAATATTAAGAGGGGGAAAATTAGACAAATGGGAA 

AAAATTAGGTTACGGCCAGGGGGGAGAAAACACTATATGCTAAAACACCTA 

GTATGGGCAAGCAGAGAGCTGGAAAGATTTGCAGTTAACCCTGGCCTTTTAG 

AGACATCAGACGGATGTAGACAAATAATAAAACAGCTACAACCAGCTCTTCA 

GACAGGAACAGAGGAAATTAGATCATTATTTAACACAGTAGCAACTCTCTAT 

TGTGTACATAAAGGGATAGATGTACGAGACACCAAGGAAGCCTTAGACAAG 

ATAGAGGAGGAACAAAACAAATGTCAGCAAAAAACACAGCAGGCGGAAGCG 

GCTGACAAAAAGGTCAGTCAAAATTATCCTATAGTGCAGAACCTCCAAGGGC 

AAATGGTACACCAGGCCATATCACCTAGAACCTTGAATGCATGGGTAAAAGT 

AATAGAGGAGAAGGCTTTTAGCCCAGAGGTAATACCCATGTTTACAGCATTA 

TCAGAAGGAGCCACCCCACAAGATTTAAACACCATGTTAAATACAGTGGGGG 

GACATCAAGCAGCCATGCAAATGTTAAAAGATACCATCAATGAGGAGGCTGC 

AGAATGGGATAGGTTACATCCAGTACATGCAGGGCCTGTTGCACCAGGCCAG 

ATGAGAGAACCAAGGGGAAGTGACATAGCAGGAACTACTAGTACCCTTCAA 

GAACAAATAGCATGGATGACAAGTAACCCACCTATCCCAGTAGGGGACATCT 

ATAAAAGGTGGATAATTCTGGGGTTAAATAAAATAGTAAGAATGTACAGCCC 

TGTCAGCATTTTAGACATAAAACAAGGACCAAAGGAACCCTTTAGAGACTAT 

GTAGACCGGTTCTTCAAAACTTTAAGAGCTGAACAATCTACACAAGAGGTAA 

AAAATTGGATGACAGACACCTTGTTAGTCCAAAATGCGAACCCAGATTGTAA 

GACCATTTTAAGAGCATTAGGACCAGGGGCTTCATTAGAAGAAATGATGACA 

GCATGTCAGGGAGTGGGAGGACCTAGCCACAAAGCAAGAGTTTTGGCTGAG 

GCAATGAGCCAAGCAAACAATACAAGTGTAATGATACAGAAAAGCAATTTTA 

AAGGCCCTAGAAGAGCTGTTAAATGTTTCAACTGTGGCAGGGAAGGGCACAT 

AGCCAGGAATTGCAGGGCCCCTAGGAAAAGGGGCTGTTGGAAATGTGGAAA 

GGAAGGACACCAAATGAAAGACTGTACTGAGAGGCAGGCTAATTTTTTAGGG 

AAAATTTGGCCTTCCCACAAGGGGAGGCCAGGGAATTTCCTTCAGAGCAGAC 

CAGAGCCAACAGCCCCACCACTAGAACCAACAGCCCCACCAGCAGAGAGCT 

TCAAGTTCAAGGAGACTCCGAAGCAGGAGCCGAAAGACAGGGAACCTTTAA 

CTTCCCTCAAATCACTCTTTGGCAGCGACCCCTTGTCTCAATAA 
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Nef_TV2_C_ZAopt (SEQ ID NO: 101) 



ATGGGCGGCAAGTGGAGCAAGAGCAGCATCATCGGCTGGCCCGAGGTGCGC 

GAGCGCATCCGCCGCACCCGCAGCGCCGCCGAGGGCGTGGGCAGCGCCAGC 

CAGGACCTGGAGAAGCACGGCGCCCTGACCACCAGCAACACCGCCCACAAC 

AACGCCGCCTGCGCCTGGCTGGAGGCCCAGGAGGAGGAGGGCGAGGTGGGC 

TTCCCCGTGCGCCCCCAGGTGCCCCTGCGCCCCATGACCTACAAGGCCGCCAT 

CGACCTGAGCTTCTTCCTGAAGGAGAAGGGCGGCCTGGAGGGCCTGATQTAC 

AGCAAGAAGCGCCAGGAGATCCTGGACCTGTGGGTGTACAACACCCAGGGC - 

TTCTTCCCCGACTGGCAGAACTACACCCCCGGCCCCGGCGTGCGCTTCCCCCT 

GACCTTCGGCTGGTACTTCAAGCTGGAGCCCGTGGACCCCCGCGAGGTGGAG 

GAGGCCAACGAGGGCGAGAACAACTGCCTGCTGCACCCCATGAGCCAGCAC 

GGCATGGAGGACGAGGACCGCGAGGTGCTGCGCTGGAAGTTCGACAGCACC 

CTGGCCCGCCGCCACATGGCCCGCGAGCTGCACCCCGAGTACTACAAGGACT 

GCTGA 
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Nef_TV2_C_ZAwt (SEQIDNO:102) 

ATGGGGGGCAAGTGGTCAAAAAGCAGTATAATTGGATGGCCTGAAGTAAGA 

GAAAGAATCAGACGAACTAGGTCAGCAGCAGAGGGAGTAGGATCAGCGTCT 

CAAGACTTAGAGAAACATGGGGCACTTACAACCAGCAACACAGCCCACAAC 

AATGCTGCTTGCGCCTGGCTGGAAGCGCAAGAGGAGGAAGGAGAAGTAGGC 

TTTCCAGTCAGACCTCAGGTACCTTTAAGACCAATGACTTATAAAGCAGCAAT 

AGATCTCAGCTTCTTTTTAAAAGAAAAGGGGGGACTGGAAGGGTTAATTTAC 

TCCAAGAAAAGGCAAGAGATCCTTGATTTGTGGGTTTATAACACACAAGGCT 

TCTTCCCTGATTGGCAAAACTACACACCGGGACCAGGGGTCAGATTTCCACT - 

GACCTTTGGATGGTACTTCAAGCTAGAGCCAGTCGATCCAAGGGAAGTAGAA 

GAGGCCAATGAAGGAGAAAACAACTGTTTACTACACCCTATGAGCCAGCATG 

GAATGGAGGATGAAGACAGAGAAGTATTAAGATGGAAGTTTGACAGTACGC 

TAGCACGCAGACACATGGCCCGCGAGCTACATCCGGAGTATTACAAAGACTG 

CTGA 
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Pol_TV2__C_ZAopt (SEQIDNO:103) 



TTCTTCCGCGAGAACCTGGCCTTCCCCCAGGGCGAGGCCCGCGAGTTCCCCAGCGAGCAGACC 

CGCGCCAACAGCCCCACCACCCGCACCAACAGCCCCACCAGCCGCGAGCTGCAGGTGCAGGG 

CGACAGCGAGGCCGGCGCCGAGCGCCAGGGCACCTTCAACTTCCCCCAGATCACCCTGTGGC 

AGCGCCCCCTGGTGAGCATCAAGGTGGCCGGCCAGACCAAGGAGGCCCTGCTGGACACCGGC 

GCCGACGACACCGTGCTGGAGGAGATCAACCTGCCCGGCAAGTGGAAGCCCAAGATGATCGG 

CGGCATCGGCGGCTTCATCAAGGTGCGCCAGTACGACCAGATCCTGATCGAGATCTGCGGCA 

AGCGCGCCATCGGCACCGTGCTGGTGGGCCCCACCCCCGTGAACATCATCGGCCGCAACCTGC 

TGACCCAGCTGGGCTGCACCCTGAACTTCCCCATCAGCCCCATCGAGACCGTGCCCGTGAAGC 

TGAAGCCCGGCATGGACGGCCCCAAGGTGAAGCAGTGGCCCCTGACCGAGGAGAAGATCAAG 

GCCCTGACCGAGATCTGCGAGGAGATGGAGAAGGAGGGCAAGATCACCAAGATCGGCCCCG" 

AGAACCCCTACAACACCCCCGTGTTCGCCATCAAGAAGAAGGACAGCACCAAGTGGCGCAAG 

CTGGTGGACTTCCGCGAGCTGAACAAGCGCACCCAGGACTTCTGGGAGGTGCAGCTGGGCAT 

CCCCCACCCCGCCGGCCTGAAGAAGAAGAAGAGCGTGACCGTGCTGGACGTGGGCGACGCCT 

ACTTCAGCGTGCCCCTGGACGAGAGCTTCCGCAAGTACACCGCCTTCACCATCCCCAGCATCA 

ACAACGAGACCCCCGGCATCCGCTACCAGTACAACGTGCTGCCCCAGGGCTGGAAGGGCAGC 

CCCGCCATCTTCCAGAGCAGCATGACCCGCATCCTGGAGCCCTTCCGCACCCAGAACCCCGAG 

GTGGTGATCTACCAGTACATGGACGACCTGTACGTGGGCAGCGACCTGGAGATCGGCCAGCA 

CCGCGCCAAGATCGAGGAGCTGCGCGGCCACCTGCTGAAGTGGGGCTTCACCACCCCCGACA 

AGAAGCACCAGAAGGAGCCCCCCTTCCTGTGGATGGGCTACGAGCTGCACCCCGACAAGTGG 

ACCGTGCAGCCCATCCAGCTGCCCGAGAAGGAGAGCTGGACCGTGAACGACATCCAGAAGCT 

GGTGGGCAAGCTGAACTGGGCCAGCCAGATCTACCCCGGCATCAAGGTGCGCCAGCTGTGCA 

AGCTGCTGCGCGGCGCCAAGGCCCTGACCGACATCGTGCCCCTGACCGAGGAGGCCGAGCTG 

GAGCTGGCCGAGAACCGCGAGATCCTGAAGGAGCCCGTGCACGGCGTGTACTACGACCCCAG 

CAAGGACCTGATCGCCGAGATCCAGAAGCAGGGCAACGACCAGTGGACCTACCAGATCTACC 

AGGAGCCCTTCAAGAACCTGCGCACCGGCAAGTACGCCAAGATGCGCACCGCCCACACCAAC 

GACGTGAAGCAGCTGGCCGAGGCCGTGCAGAAGATCACCCAGGAGAGCATCGTGATCTGGGG 

CAAGACCCCCAAGTTCCGCCTGCCCATCCCCAAGGAGACCTGGGAGACCTGGTGGAGCGACT 

ACTGGCAGGCCACCTGGATCCCCGAGTGGGAGTTCGTGAACACCCCCCCCCTGGTGAAGCTGT 

GGTACCAGCTGGAGAAGGAGCCCATCGTGGGCGCCGAGACCTTCTACGTGGACGGCGCCGCC 

AACCGCGAGACCAAGATCGGCAAGGCCGGCTACGTGACCGACAAGGGCCGCCAGAAGGTGG 

TGAGCTTCACCGAGACCACCAACCAGAAGACCGAGCTGCAGGCCATCCAGCTGGCCCTGCAG 

GACAGCGGCCCCGAGGTGAACATCGTGACCGACAGCCAGTACGCCCTGGGCATCATCCAGGC 

CCAGCCCGACAAGAGCGAGAGCGAGCTGGTGAGCCAGATCATCGAGCAGCTGATCAAGAAG 

GAGAAGGTGTACCTGAGCTGGGTGCCCGCCCACAAGGGCATCGGCGGCAACGAGCAGGTGGA 

CAAGCTGGTGAGCAGCGGCATCCGCAAGGTGCTGTTCCTGGACGGCATCGACAAGGCCCAGG 

AGGAGCACGAGAAGTACCACAGCAACTGGCGCGCCATGGCCAGCGAGTTCAACCTGCCCCCC 

ATCGTGGCCAAGGAGATCGTGGCCAGCTGCGACAAGTGCCAGCTGAAGGGCGAGGCCATGCA 

CGGCCAGGTGGACTGCAGCCCCGGCATCTGGCAGCTGGACTGCACCCACCTGGAGGGCAAGA 

TCATCCTGGTGGCCGTGCACGTGGCCAGCGGCTACATGGAGGCCGAGGTGATCCCCGCCGAG 

ACCGGCCAGGAGACCGCCTACTTCATCCTGAAGCTGGCCGGCCGCTGGCCCGTGAAGGTGATC 

CACACCGACAACGGCAGCAACTTCACCAGCACCGCCGTGAAGGCCGCCTGCTGGTGGGCCGA 

CATCCAGCGCGAGTTCGGCATCCCCTACAACCCCCAGAGCCAGGGCGTGGTGGAGAGCATGA 

ACAAGGAGCTGAAGAAGATCATCGGCCAGGTGCGCGACCAGGCCGAGCACCTGAAGACCGCC 

GTGCAGATGGCCGTGTTCATCCACAACTTCAAGCGCAAGGGCGGCATCGGCGGCTACAGCGC 

CGGCGAGCGCATCATCGACATCATCGCCAGCGACATCCAGACCAAGGAGCTGCAGAAGCAGA 

TCATCAAGATCCAGAACTTCCGCGTGTACTACCGCGACAGCCGCGACCCCATCTGGAAGGGCC 

CCGCCAAGCTGCTGTGGAAGGGCGAGGGCGCCGTGGTGATCCAGGACAACAGCGACATCAAG 

GTGGTGCCCCGCCGCAAGGCCAAGATCATCAAGGACTACGGCAAGCAGATGGCCGGCGCCGA 

CTGCGTGGCCGGCCGCCAGGACGAGGAC 
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Pol_TV2_C_ZAwt (SEQ ID NO: 104) 

TTmTAGGGAAAATTTGGCCTrCCCACAAGGGGAGGCCAGGGAATTTCCTTCAGAGCAGACC 

AGAGCCAACAGCCCCACCACTAGAACCAACAGCCCCACCAGCAGAGAGCTTCAAGTTCAAGG 

AGACTCCGAAGCAGGAGCCGAAAGACAGGGAACCTTTAACTTCCCTCAAATCACTCTTTGGCA 

GCGACCCCTTGTCTCAATAAAAGTAGCGGGCCAAACAAAGGAGGCTCTTTTAGATACAGGAG 

CAGATGATACAGTACTAGAAGAAATAAACTTGCCAGGAAAATGGAAACCAAAAATGATAGG 

AGGAATTGGAGGTTTTATCAAAGTAAGACAGTATGATCAAATACTTATAGAAATTTGTGGAAA 

AAGGGCTATAGGTACAGTATTAGTAGGACCTACACCTGTCAACATAATTGGAAGAAATCTGTT 

GACTCAGCTTGGATGCACACTAAATTTTCCAATTAGCCCCATTGAAACTGTACCAGTAAAATT 

AAAGCCAGGAATGGATGGCCCAAAGGTTAAACAATGGCCATTGACAGAAGAAAAAATAAAA 

GCATTAACAGAAATTTGTGAGGAAATGGAGAAGGAAGGAAAAATTACAAAAATTGGGCCTGA 

AAATCCATATAACACTCCAGTATTTGCCATAAAGAAGAAGGACAGTACAAAGTGGAGAAAAT 

TAGTAGATTTCAGGGAACTCAATAAAAGAACTCAAGACTTTTGGGAAGTCCAATTAGGAATA 

CCACACCCAGCAGGGTTAAAAAAGAAAAAATCAGTGACAGTACTGGATGTGGGAGATGCATA 

TTTTTCAGTCCCTTTAGATGAGAGCTTCAGAAAATATACTGCATTCACCATACCTAGTATAAAC 

AATGAAACACCAGGGATTAGATATCAATATAATGTTCTTCCACAGGGATGGAAAGGATCACC 

AGCAATATTCCAGAGTAGCATGACAAGAATCTTAGAGCCCTTTAGAACACAAAACCCAGAAG 

TAGTTATCTATCAATATATGGATGACTTATATGTAGGATCTGACTTAGAAATAGGGCAACATA 

GAGCAAAAATAGAGGAGTTAAGAGGACACCTATTGAAATGGGGATTTACCACACCAGACAAG 

AAACATCAGAAAGAACCCCCATTTCTTTGGATGGGGTATGAACTCCATCCTGACAAATGGACA 

GTACAGCCTATACAGCTGCCAGAAAAGGAGAGCTGGACTGTCAATGATATACAGAAGTTAGT 

GGGAAAGTTAAACTGGGCAAGTCAGATTTACCCAGGGATTAAAGTAAGGCAACTGTGTAAAC 

TCCTTAGGGGAGCCAAAGCACTAACAGACATAGTGCCACTGACTGAAGAAGCAGAATTAGAA 

TTGGCTGAGAACAGGGAAATTCTAAAAGAACCAGTACATGGAGTATATTATGACCCATCAAA 

AGATTTAATAGCTGAAATACAGAAACAGGGGAATGACCAATGGACATATCAAATTTACCAAG 

AACCATTTAAAAATCTGAGAACAGGAAAGTATGCAAAAATGAGGACTGCCCACACTAATGAT 

GTGAAACAGTTAGCAGAGGCAGTGCAAAAGATAACCCAGGAAAGCATAGTAATATGGGGAA 

AAACTCCTAAATTTAGACTACCCATCCCAAAAGAAACATGGGAGACATGGTGGTCAGACTATT 

GGCAAGCCACCTGGATTCCTGAGTGGGAGTTTGTCAATACCCCTCCCCTAGTAAAATTGTGGT 

ACCAGCTGGAAAAAGAACCCATAGTAGGGGCAGAAACTTTCTATGTAGATGGAGCAGCCAAT 

AGGGAAACTAAAATAGGAAAAGCAGGGTATGTCACTGACAAAGGAAGGCAGAAAGTTGTTTC 

CTTCACTGAAACAACAAATCAGAAGACTGAATTACAAGCAATTCAGCTAGCTTTGCAGGATTC 

AGGGCCAGAAGTAAACATAGTAACAGACTCACAGTATGCATTAGGAATCATTCAAGCACAAC 

CAGATAAGAGTGAATCAGAATTAGTCAGTCAAATAATAGAACAGTTGATAAAAAAGGAAAAA 

GTCTACCTATCATGGGTACCAGCACATAAAGGAATTGGAGGAAATGAACAAGTAGACAAATT 

AGTAAGTAGTGGAATCAGAAAAGTACTGTTTCTAGATGGAATAGATAAAGCTCAAGAAGAGC 

ATGAAAAATATCACAGCAATTGGAGAGCAATGGCTAGTGAGTTTAATCTGCCACCCATAGTA 

GCAAAGGAAATAGTAGCCAGCTGTGATAAATGTCAGCTAAAAGGGGAAGCCATGCATGGACA 

AGTCGACTGTAGTCCAGGAATATGGCAATTAGACTGTACACATTTAGAAGGAAAAATCATCCT 

AGTAGCAGTCCATGTAGCCAGTGGCTACATGGAAGCAGAGGTTATCCCAGCAGAAACAGGAC 

AAGAAACAGCATACTTTATACTAAAATTAGCAGGAAGATGGCCAGTCAAAGTAATACATACA 

GATAATGGCAGTAATTTCACCAGTACCGCAGTTAAGGCAGCCTGTTGGTGGGCAGATATCCAA 

CGGGAATTTGGAATTCCCTACAATCCCCAAAGTCAAGGAGTAGTAGAATCCATGAATAAAGA 

ATTAAAGAAAATCATAGGGCAAGTAAGAGATCAAGCTGAGCACCTTAAGACAGCAGTACAAA 

TGGCAGTATTCATTCACAATTTTAAAAGAAAAGGGGGGATTGGGGGGTACAGTGCAGGGGAG 

AGAATAATAGACATAATAGCATCAGACATACAAACTAAAGAATTACAAAAACAAATTATAAA 

AATTCAAAATTTTCGGGTTTATTACAGAGACAGCAGAGACCCTATTTGGAAAGGACCAGCCAA 

ACTACTCTGGAAAGGTGAAGGGGCAGTAGTAATACAAGATAATAGTGATATAAAGGTAGTAC 

CAAGAAGGAAAGCAAAAATCATTAAGGACTATGGAAAACAGATGGCAGGTGCTGATTGTGTG 
GCAGGTAGACAGGATGAAGAT 
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RevExonl_TV2_C_ZAopt (SEQ ID NO: 105) 



ATGGCCGGCCGCAGCGGCGACAGCGACGAGGCCCTGCTGCAGGCCATCAAG 
ATCATCAAGATCCTGTACCAGAGC 
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RevExonl_TV2_C_ZAwt (SEQIDNO:106) 

ATGGCAGGAAGAAGCGGAGACAGCGACGAAGCGCTCCTCCAAGCAATAAAG 
ATCATCAAGATCCTCTACCAAAGCA 
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RevExon2_TV2_C_ZAopt (SEQ ID NO: 107) 



CCCTACCCCAAGCCCGAGGGCACCCGCCAGGCCCGCCGCAACCGCCGCCGCC 

GCTGGCGCGCCCGCCAGCAGCAGATCCACAGCATCAGCGAGCGCATCCTGGA 

CACCTGCCTGGGCCGCCCCACCAAGCCCGTGCCCCTGCTGCTGCCCCCCATCG 

AGCGCCTGCACATCAACTGCAGCGAGAGCAGCGGCACCAGCGGCACCCAGT 

AGAGCCAGGGCACCGCCGAGGGCGTGGGCAACCCCTAA 
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RevExon2_TV2_C_ZAwt (SEQIDNO:108) 

ACCCTTATCCCAAACCCGAGGGGACCCGACAGGCTCGGAGGAATCGAAGAA 

GAAGGTGGAGAGCAAGACAGCAGCAGATCCATTCGATTAGTGAGCGGATTCT 

TGACACTTGCCTGGGACGACCTACGAAGCCTGTGCCTCTTCTGCTACCACCGA 

TTGAGAGACTTCATATTAATTGTAGTGAGAGCAGTGGAACTTCTGGGACACA 

GTAGTCTCAGGGGACTGCAGAGGGGGTGGGGAACCCTTAA 
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TatExonl_TV2_C_ZAopt (SEQ ID NO: 109) 

ATGGAGCCCATCGACCCCAACCTGGAGCCCTGGAACCACCCCGGCAGCCAGC 
CCAAGACCGCCTGCAACGGCTGCTACTGCAAGCGCTGCAGCTACCACTGCCT 
GGTGTGCTTCCAGAAGAAGGGCCTGGGCATCTACTACGGCCGCAAGAAGCGC 
CGCCAGCGCCGCAGCGCCCCCCCCAGCAACAAGGACCACCAGGACCCCCTGC 

CCAAGCAG 
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TatExonl_TV2_C_ZAwt (SEQ ID N0:1 10) 



ATGGAGCCAATAGATCCTAACCTAGAACCCTGGAACCATCCAGGAAGTCAGC 
CTAAAACTGCTTGTAATGGGTGTTACTGTAAACGTTGCAGCTATCATTGTCTA 
GTTTGCTTTCAGAAAAAAGGCTTAGGCATTTACTATGGCAGGAAGAAGCGGA 
GACAGCGACGAAGCGCTCCTCCAAGCAATAAAGATCATCAAGATCCTCTACC 
AAAGCAG 
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i 



TatExon2_TV2_C_ZAopt (SEQ ID NO: 1 1 1) 

CCCCTGAGCCAGACCCGCGGCGACCCCACCGGCAGCGAGGAGAGCAAGAAG 
AAGGTGGAGAGCAAGACCGCCGCCGACCCCTTCGACTAG 
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TatExon2_TV2_C_ZAwt (SEQ ID N0:1 12) 

CCCTTATCCCAAACCCGAGGGGACCCGACAGGCTCGGAGGAATCGAAGAAG 
AAGGTGGAGAGCAAGACAGCAGCAGATCCATTCGATTAG 
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Vif_TV2_C_ZAopt (SEQ ID NO: 1 13) 



ATGGAGAACCGCTGGCAGGTGCTGATCGTGTGGCAGGTGGACCGCATGAAGA 

TCCGCACCTGGCACAGCCTGGTGAAGCACCACATGTACGTGAGCCGCCGCGC 

CGACGGCTGGTTCTACCGCCACCACTACGAGAGCCGCCACCCCAAGGTGAGC 

AGCGAGGTGCACATCCCCCTGGGCGACGCCCGCCTGGTGATCAAGACCTACT 

GGGGCCTGCAGACCGGCGAGCGCGCCTGGCACCTGGGCCACGGCGTGAGCA 

TCGAGTGGCGCCTGCGCCGCTACAGCACCCAGGTGGACCCCGACCTGACCGA 

CCAGCTGATCCACATGCACTACTTCGACTGCTTCGCCGAGAGCGCCATCCGC- 

AAGGCCATCCTGGGCCAGATCGTGAGCCCCAAGTGCGACTACCAGGCCGGCC 

ACAACAAGGTGGGCAGCCTGCAGTACCTGGCCCTGACCGCCCTGATCAAGCC 

CAAGAAGATCAAGCCCCCCCTGCCCAGCGTGCGCAAGCTGGTGGAGGACCGC 

TGGAACAAGCCCCAGAAGACCCGCGGCCGCCGCGGCAACCACACCATGAAC 

GGCCACTAG 
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Vif_TV2_C_ZAwt (SEQ ID NO: 1 14) 



ATGGAAAACAGATGGCAGGTGCTGATTGTGTGGCAGGTAGACAGGATGAAG 

ATTAGAACATGGCACAGTTTAGTAAAGCACCATATGTATGTTTCGAGGAGAG 

CTGATGGATGGTTCTACAGACATCATTATGAAAGCAGACACCCAAAAGTAAG 

TTCAGAAGTACACATCCCATTAGGAGATGCCAGGTTAGTAATAAAAACATAT 

TGGGGTCTGCAGACAGGAGAAAGAGCTTGGCATTTGGGTCACGGAGTCTCCA 

TAGAATGGAGATTGAGAAGATATAGCACACAAGTAGACCCTGACCTGACAG 

ACCAACTAATTCATATGCATTATTTTGATTGTTTTGCAGAATCTGCCATXAGG- 

AAAGCCATACTAGGACAGATAGTTAGCCCTAAGTGTGACTATCAAGCAGGAC 

ATAACAAGGTAGGATCTCTACAATACTTGGCACTGACAGCATTGATAAAACC 

AAAAAAGATAAAGCCACCTCTGCCTAGTGTTAGGAAATTAGTAGAGGATAGA 

TGGAACAAGCCCCAGAAGACCAGGGGCCGCAGAGGGAACCATACAATGAAT 

GGACACTAG 
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Vpr_TV2_C_ZAopt (SEQ ID NO: 1 1 5) 



ATGGAGCAGGCCCCCGAGGACCAGGGCCCCCAGCGCGAGCCCTACAACGAG 

TGGACCCTGGAGCTGCTGGAGGAGCTGAAGCAGGAGGCCGTGCGCCACTTCC 

CCCGCCCCTGGCTGCACAACCTGGGCCAGCACATCTACGAGACCTACGGCGA 

CACCTGGACCGGCGTGGAGGCCATCATCCGCATCCTGCAGCAGCTGCTGTTC 

ATCCACTTCCGCATCGGCTGCCACCACAGCCGCATCGGCATCCTGCGCCAGC 

GCCGCGCCCGCAACGGCGCCAACCGCAGC 
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Vpr_TV2_C_ZAwt (SEQ ID NO: 1 16) 

ATGGAACAAGCCCCAGAAGACCAGGGGCCGCAGAGGGAACCATACAATGAA 

TGGACACTAGAGCTTTTAGAAGAACTCAAGCAGGAAGCTGTCAGACACTTTC 

CTAGACCATGGCTCCATAACTTAGGACAACATATCTATGAAACCTATGGAGA 

TACTTGGACAGGAGTTGAAGCAATAATAAGAATCCTGCAACAATTACTGTTT 

ATTCATTTCAGGATTGGGTGCCATCATAGCAGAATAGGCATTTTGCGACAGA 

GAAGAGCAAGAAATGGAGCCAATAGATCC 
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Vpu_TV2_C_ZAopt (SEQ ID NO: 1 1 7) 



ATGCTGGACCTGACCGCCCGCATCGACAGCCGCCTGGGCATCGGCGCCCTGA 

TCGTGGCCCTGATCATCGCCATCATCGTGTGGACCATCGTGTACATCGAGTAC 

CGCAAGCTGGTGCGCCAGCGCAAGATCGACTGGCTGGTGAAGCGCATCCGCG 

AGCGCGCCGAGGACAGCGGCAACGAGAGCGAGGGCGACACCGAGGAGCTGA 

GCACCCTGGTGGACATGGGCCACCTGCGCCTGCTGGACGCCAACGACGTGTA 
A 
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Vpu_TV2_C_ZAwt (SEQ ID NO: 1 1 8) 



ATGTTAGATTTAACTGCAAGAATAGATTCTAGATTAGGAATAGGAGCATTGA 

TAGTAGCACTAATCATAGCAATAATAGTGTGGACCATAGTATATATAGAATA 

TAGGAAATTGGTAAGGCAAAGGAAAATAGACTGGTTAGTTAAAAGGATTAG 

GGAAAGAGCAGAAGACAGTGGCAATGAGAGCGAGGGGGATACTGAAGAATT 

ATCGACACTGGTGGATATGGGGCATCTTAGGCTTTTGGATGCTAATGATGTGT 

AA 
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gpl20mod.TVl.delV2 (SEQ ID NO: 119) 



1 gaattcatgc gcgtgatggg cacccagaag aactgccagc agtggtggat ctggggcatc 
61 ctgggcttct ggatgctgat gatctgcaac accgaggacc tgtgggtgac cgtgtactac 
121 ggcgtgcccg tgtggcgcga cgccaagacc accctgttct gcgccagcga cgccaaggcc 
181 tacgagaccg aggtgcacaa cgtgtgggcc acccacgcct gcgtgcccac cgaccccaac 
241 ccccaggaga tcgtgctggg caacgtgacc gagaacttca acatgtggaa gaacgacatg 
301 gccgaccaga tgcacgagga cgtgatcagc ctgtgggacc agagcctgaa gccctgcgtg 
361 aagctgaccc ccctgtgcgt gaccctgaac tgcaccgaca ccaacgtgac cggcaaccgc 
421 accgtgaccg gcaacagcac caacaacacc aacggcaccg gcatctacaa catcgaggag 
481 atgaagaact gcagcttcaa cgccggcgcc ggccgcctga tcaactgcaa caccagcacc 
541 atcacccagg cctgccccaa ggtgagcttc gaccccatcc ccatccacta ctgcgccccc 
601 gccggctacg ccatcctgaa gtgcaacaac aagaccttca acggcaccgg cccctgctac 
661 aacgtgagca ccgtgcagtg cacccacggc atcaagcccg tggtgagcac ccagctgctg 
721 ctgaacggca gcctggccga ggagggcatc atcatccgca gcgagaacct gaccgagaac 
781 accaagacca tcatcgtgca cctgaacgag agcgtggaga tcaactgcac ccgccccaac 
841 aacaacaccc gcaagagcgt gcgcatcggc cccggccagg ccttctacgc caccaacgac 
901 gtgatcggca acatccgcca ggcccactgc aacatcagca ccgaccgctg gaacaagacc 
961 ctgcagcagg tgatgaagaa gctgggcgag cacttcccca acaagaccat ccagttcaag 
1021 ccccacgccg gcggcgacct ggagatcacc atgcacagct tcaactgccg cggcgagttc 
1081 ttctactgca acaccagcaa cctgttcaac agcacctacc acagcaacaa cggcacctac 
1141 aagtacaacg gcaacagcag cagccccatc accctgcagt gcaagatcaa gcagatcgtg 
1201 cgcatgtggc agggcgtggg ccaggccacc tacgcccccc ccatcgccgg caacatcacc 
1261 tgccgcagca acatcaccgg catcctgctg acccgcgacg gcggcttcaa caccaccaac 
1321 aacaccgaga ccttccgccc cggcggcggc gacatgcgcg acaactggcg cagcgagctg 
1381 tacaagtaca aggtggtgga gatcaagccc ctgggcatcg cccccaccaa ggccaagcgc 
1441 cgcgtggtgc agcgcgagaa gcgctaactc gag 
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gpl40mod.TVl.delV2 (SEQ ID NO: 12 0) 



1 gaattcatgc gcgtgatggg cacccagaag aactgccagc agtggtggat ctggggcatc 

61 ctgggcttct ggatgctgat gatctgcaac accgaggacc tgtgggtgac cgtgtactac 

121 ggcgtgcccg tgtggcgcga cgccaagacc accctgttct gcgccagcga cgccaaggcc 

181 tacgagaccg aggtgcacaa cgtgtgggcc acccacgcct gcgtgcccac cgaccccaac 

241 ccccaggaga tcgtgctggg caacgtgacc gagaacttca acatgtggaa gaacgacatg 

3 01 gccgaccaga tgcacgagga cgtgatcagc ctgtgggacc agagcctgaa gccctgcgtg 

3 61 aagctgaccc ccctgtgcgt gaccctgaac tgcaccgaca ccaacgtgac cggcaaccgc 

421 accgtgaccg gcaacagcac caacaacacc aacggcaccg gcatctacaa catcgaggag 

481 atgaagaact gcagcttcaa cgccggcgcc ggccgcctga tcaactgcaa caccagcacc^ 

541 atcacccagg cctgccccaa ggtgagcttc gaccccatcc ccatccacta ctgcgccccc 

601 gccggctacg ccatcctgaa gtgcaacaac aagaccttca acggcaccgg cccctgctac 

661 aacgtgagca ccgtgcagtg cacccacggc atcaagcccg tggtgagcac ccagctgctg 

721 ctgaacggca gcctggccga ggagggcatc atcatccgca gcgagaacct gaccgagaac 

7 81 accaagacca tcatcgtgca cctgaacgag agcgtggaga tcaactgcac ccgccccaac 

841 aacaacaccc gcaagagcgt gcgcatcggc cccggccagg ccttctacgc caccaacgac 

901 gtgatcggca acatccgcca ggcccactgc aacatcagca ccgaccgctg gaacaagacc 

961 ctgcagcagg tgatgaagaa gctgggcgag cacttcccca acaagaccat ccagttcaag 

1021 ccccacgccg gcggcgacct ggagatcacc atgcacagct tcaactgccg cggcgagttc 

1081 ttctactgca acaccagcaa cctgttcaac agcacctacc acagcaacaa cggcacctac 

1141 aagtacaacg gcaacagcag cagccccatc accctgcagt gcaagatcaa gcagatcgtg 

1201 cgcatgtggc agggcgtggg ccaggccacc tacgcccccc ccatcgccgg caacatcacc 

12 61 tgccgcagca acatcaccgg catcctgctg acccgcgacg gcggcttcaa caccaccaac 
1321 aacaccgaga ccttccgccc cggcggcggc gacatgcgcg acaactggcg cagcgagctg 

13 81 tacaagtaca aggtggtgga gatcaagccc ctgggcatcg cccccaccaa ggccaagcgc 
1441 cgcgtggtgc agcgcgagaa gcgcgccgtg ggcatcggcg ccgtgttcct gggcttcctg 
1501 ggcgccgccg gcagcaccat gggcgccgcc agcatcaccc tgaccgtgca ggcccgccag 
15 61 ctgctgagcg gcatcgtgca gcagcagagc aacctgctga aggccatcga ggcccagcag 
1621 cacatgctgc agctgaccgt gtggggcatc aagcagctgc aggcccgcgt gctggccatc 
1681 gagcgctacc tgaaggacca gcagctgctg ggcatctggg gctgcagcgg ccgcctgatc 
1741 tgcaccaccg ccgtgccctg gaacagcagc tggagcaaca agagcgagaa ggacatctgg 
1801 gacaacatga cctggatgca gtgggaccgc gagatcagca actacaccgg cctgatctac 
1861 aacctgctgg aggacagcca gaaccagcag gagaagaacg agaaggacct gctggagctg 
1921 gacaagtgga acaacctgtg gaactggttc gacatcagca actggccctg gtacatctaa 
1981 ctcgag 
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gpl40modTVLmut7.delV2 (SEQ ID NO:121) 



1 gaattcatgc gcgtgatggg cacccagaag aactgccagc agtggtggat ctggggcatc 
61 ctgggcttct ggatgctgat gatctgcaac accgaggacc tgtgggtgac cgtgtactac 
121 ggcgtgcccg tgtggcgcga cgccaagacc accctgttct gcgccagcga cgccaaggcc 
181 tacgagaccg aggtgcacaa cgtgtgggcc acccacgcct gcgtgcccac cgaccccaac 
241 ccccaggaga tcgtgctggg caacgtgacc gagaacttca acatgtggaa gaacgacatg 
301 gccgaccaga tgcacgagga cgtgatcagc ctgtgggacc agagcctgaa gccctgcgtg 
361 aagctgaccc ccctgtgcgt gaccctgaac tgcaccgaca ccaacgtgac cggcaaccgc 
421 accgtgaccg gcaacagcac caacaacacc aacggcaccg gcatctacaa catcgaggag 
481 atgaagaact gcagcttcaa cgccggcgcc ggccgcctga tcaactgcaa caccagcacc 
541 atcacccagg cctgccccaa ggtgagcttc gaccccatcc ccatccacta ctgcgccccc 
601 gccggctacg ccatcctgaa gtgcaacaac aagaccttca acggcaccgg cccctgctac 
661 aacgtgagca ccgtgcagtg cacccacggc atcaagcccg tggtgagcac ccagctgctg 
721 ctgaacggca gcctggccga ggagggcatc atcatccgca gcgagaacct gaccgagaac 
781 accaagacca tcatcgtgca cctgaacgag agcgtggaga tcaactgcac ccgccccaac 
841 aacaacaccc gcaagagcgt gcgcatcggc cccggccagg ccttctacgc caccaacgac 
901 gtgatcggca acatccgcca ggcccactgc aacatcagca ccgaccgctg gaacaagacc 
961 ctgcagcagg tgatgaagaa gctgggcgag cacttcccca acaagaccat ccagttcaag 
1021 ccccacgccg gcggcgacct ggagatcacc atgcacagct tcaactgccg cggcgagttc 
1081 ttctactgca acaccagcaa cctgttcaac agcacctacc acagcaacaa cggcacctac 
1141 aagtacaacg gcaacagcag cagccccatc accctgcagt gcaagatcaa gcagatcgtg 
1201 cgcatgtggc agggcgtggg ccaggccacc tacgcccccc ccatcgccgg caacatcacc 
1261 tgccgcagca acatcaccgg catcctgctg acccgcgacg gcggcttcaa caccaccaac 
1321 aacaccgaga ccttccgccc cggcggcggc gacatgcgcg acaactggcg cagcgagctg 
1381 tacaagtaca aggtggtgga gatcaagccc ctgggcatcg cccccaccaa ggccatcagc 
1441 agcgtggtgc agagcgagaa gagcgccgtg ggcatcggcg ccgtgttcct gggcttcctg 
1501 ggcgccgccg gcagcaccat gggcgccgcc agcatcaccc tgaccgtgca ggcccgccag 
1561 ctgctgagcg gcatcgtgca gcagcagagc aacctgctga aggccatcga ggcccagcag 
1621 cacatgctgc agctgaccgt gtggggcatc aagcagctgc aggcccgcgt gctggccatc 
1681 gagcgctacc tgaaggacca gcagctgctg ggcatctggg gctgcagcgg ccgcctgatc 
1741 tgcaccaccg ccgtgccctg gaacagcagc tggagcaaca agagcgagaa ggacatctgg 
1801 gacaacatga cctggatgca gtgggaccgc gagatcagca actacaccgg cctgatctac 
1861 aacctgctgg aggacagcca gaaccagcag gagaagaacg agaaggacct gctggagctg 
1921 gacaagtgga acaacctgtg gaactggttc gacatcagca actggccctg gtacatctaa 
1981 ctcgag 



FIGURE 92 



gpl60mod.TVl.delVlV2 (SEQ ID NO:122) 



1 gaattcatgc gcgtgatggg cacccagaag aactgccagc agtggtggat ctggggcatc 
61 ctgggcttct ggatgctgat gatctgcaac accgaggacc tgtgggtgac cgtgtactac 
121 ggcgtgcccg tgtggcgcga cgccaagacc accctgttct gcgccagcga cgccaaggcc 
181 tacgagaccg aggtgcacaa cgtgtgggcc acccacgcct gcgtgcccac cgaccccaac 
241 ccccaggaga tcgtgctggg caacgtgacc gagaacttca acatgtggaa gaacgacatg 
301 gccgaccaga tgcacgagga cgtgatcagc ctgtgggacc agagcctgaa gccctgcgtg 
361 aagctgaccc ccctgtgcgt gggcgccggc aactgcaaca ccagcaccat cacccaggcc 
421 tgccccaagg tgagcttcga ccccatcccc atccactact gcgcccccgc cggctacgcc 
481 atcctgaagt gcaacaacaa gaccttcaac ggcaccggcc cctgctacaa cgtgagcacc 
541 gtgcagtgca cccacggcat caagcccgtg gtgagcaccc agctgctgct gaacggcagc 
601 ctggccgagg agggcatcat catccgcagc gagaacctga ccgagaacac caagaccatc 
661 atcgtgcacc tgaacgagag cgtggagatc aactgcaccc gccccaacaa caacacccgc 
721 aagagcgtgc gcatcggccc cggccaggcc ttctacgcca ccaacgacgt gatcggcaac 
781 atccgccagg cccactgcaa catcagcacc gaccgctgga acaagaccct gcagcaggtg 
841 atgaagaagc tgggcgagca cttccccaac aagaccatcc agttcaagcc ccacgccggc 
901 ggcgacctgg agatcaccat gcacagcttc aactgccgcg gcgagttctt ctactgcaac 
961 accagcaacc tgttcaacag cacctaccac agcaacaacg gcacctacaa gtacaacggc 
1021 aacagcagca gccccatcac cctgcagtgc aagatcaagc agatcgtgcg catgtggcag 
1081 ggcgtgggcc aggccaccta cgcccccccc atcgccggca acatcacctg ccgcagcaac 
1141 atcaccggca tcctgctgac ccgcgacggc ggcttcaaca ccaccaacaa caccgagacc 
1201 ttccgccccg gcggcggcga catgcgcgac aactggcgca gcgagctgta caagtacaag 
1261 gtggtggaga tcaagcccct gggcatcgcc cccaccaagg ccaagcgccg cgtggtgcag 
1321 cgcgagaagc gcgccgtggg catcggcgcc gtgttcctgg gcttcctggg cgccgccggc 
1381 agcaccatgg gcgccgccag catcaccctg accgtgcagg cccgccagct gctgagcggc 
1441 atcgtgcagc agcagagcaa cctgctgaag gccatcgagg cccagcagca catgctgcag 
1501 ctgaccgtgt ggggcatcaa gcagctgcag gcccgcgtgc tggccatcga gcgctacctg 
1561 aaggaccagc agctgctggg catctggggc tgcagcggcc gcctgatctg caccaccgcc 
1621 gtgccctgga acagcagctg gagcaacaag agcgagaagg acatctggga caacatgacc 
1681 tggatgcagt gggaccgcga gatcagcaac tacaccggcc tgatctacaa cctgctggag 
1741 gacagccaga accagcagga gaagaacgag aaggacctgc tggagctgga caagtggaac 
1801 aacctgtgga actggttcga catcagcaac tggccctggt acatcaagat cttcatcatg 
1861 atcgtgggcg gcctgatcgg cctgcgcatc atcttcgccg tgctgagcat cgtgaaccgc 
1921 gtgcgccagg gctacagccc cctgagcttc cagaccctga cccccagccc ccgcggcctg 
1981 gaccgcctgg gcggcatcga ggaggagggc ggcgagcagg accgcgaccg cagcatccgc 
2041 ctggtgagcg gcttcctgag cctggcctgg gacgacctgc gcaacctgtg cctgttcagc 
2101 taccaccgcc tgcgcgactt catcctgatc gccgtgcgcg ccgtggagct gctgggccac 
2161 agcagcctgc gcggcctgca gcgcggctgg gagatcctga agtacctggg cagcctggtg 
2221 cagtactggg gcctggagct gaagaagagc gccatcagcc tgctggacac catcgccatc 
2281 accgtggccg agggcaccga ccgcatcatc gagctggtgc agcgcatctg ccgcgccatc 
2341 ctgaacatcc cccgccgcat ccgccagggc ttcgaggccg ccctgctgta actcgag 
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gpl60mod.TVl.delV2 (SEQ ID NO:123) 



1 gaattcatgc gcgtgatggg cacccagaag aactgccagc agtggtggat ctggggcatc 
61 ctgggcttct ggatgctgat gatctgcaac accgaggacc tgtgggtgac cgtgtactac 
121 ggcgtgcccg tgtggcgcga cgccaagacc accctgttct gcgccagcga cgccaaggcc 
181 tacgagaccg aggtgcacaa cgtgtgggcc acccacgcct gcgtgcccac cgaccccaac 
241 ccccaggaga tcgtgctggg caacgtgacc gagaacttca acatgtggaa gaacgacatg 
301 gccgaccaga tgcacgagga cgtgatcagc ctgtgggacc agagcctgaa gccctgcgtg 
361 aagctgaccc ccctgtgcgt gaccctgaac tgcaccgaca ccaacgtgac cggcaaccgc 
421 accgtgaccg gcaacagcac caacaacacc aacggcaccg gcatctacaa catcgaggag 
481 atgaagaact gcagcttcaa cgccggcgcc ggccgcctga tcaactgcaa caccagcacc 
541 atcacccagg cctgccccaa ggtgagcttc gaccccatcc ccatccacta ctgcgccccc 
601 gccggctacg ccatcctgaa gtgcaacaac aagaccttca acggcaccgg cccctgctac 
661 aacgtgagca ccgtgcagtg cacccacggc atcaagcccg tggtgagcac ccagctgctg 
721 ctgaacggca gcctggccga ggagggcatc atcatccgca gcgagaacct gaccgagaac 
781 accaagacca tcatcgtgca cctgaacgag agcgtggaga tcaactgcac ccgccccaac 
841 aacaacaccc gcaagagcgt gcgcatcggc cccggccagg ccttctacgc caccaacgac 
901 gtgatcggca acatccgcca ggcccactgc aacatcagca ccgaccgctg gaacaagacc 
961 ctgcagcagg tgatgaagaa gctgggcgag cacttcccca acaagaccat ccagttcaag 
1021 ccccacgccg gcggcgacct ggagatcacc atgcacagct tcaactgccg cggcgagttc 
1081 ttctactgca acaccagcaa cctgttcaac agcacctacc acagcaacaa cggcacctac 
1141 aagtacaacg gcaacagcag cagccccatc accctgcagt gcaagatcaa gcagatcgtg 
1201 cgcatgtggc agggcgtggg ccaggccacc tacgcccccc ccatcgccgg caacatcacc 
1261 tgccgcagca acatcaccgg catcctgctg acccgcgacg gcggcttcaa caccaccaac 
1321 aacaccgaga ccttccgccc cggcggcggc gacatgcgcg acaactggcg cagcgagctg 
1381 tacaagtaca aggtggtgga gatcaagccc ctgggcatcg cccccaccaa ggccaagcgc 
1441 cgcgtggtgc agcgcgagaa gcgcgccgtg ggcatcggcg ccgtgttcct gggcttcctg 
1501 ggcgccgccg gcagcaccat gggcgccgcc agcatcaccc tgaccgtgca ggcccgccag 
1561 ctgctgagcg gcatcgtgca gcagcagagc aacctgctga aggccatcga ggcccagcag 
1621 cacatgctgc agctgaccgt gtggggcatc aagcagctgc aggcccgcgt gctggccatc 
1681 gagcgctacc tgaaggacca gcagctgctg ggcatctggg gctgcagcgg ccgcctgatc 
1741 tgcaccaccg ccgtgccctg gaacagcagc tggagcaaca agagcgagaa ggacatctgg 
1801 gacaacatga cctggatgca gtgggaccgc gagatcagca actacaccgg cctgatctac 
1861 aacctgctgg aggacagcca gaaccagcag gagaagaacg agaaggacct gctggagctg 
1921 gacaagtgga acaacctgtg gaactggttc gacatcagca actggccctg gtacatcaag 
1981 atcttcatca tgatcgtggg cggcctgatc ggcctgcgca tcatcttcgc cgtgctgagc 
2041 atcgtgaacc gcgtgcgcca gggctacagc cccctgagct tccagaccct gacccccagc 
2101 ccccgcggcc tggaccgcct gggcggcatc gaggaggagg gcggcgagca ggaccgcgac 
2161 cgcagcatcc gcctggtgag cggcttcctg agcctggcct gggacgacct gcgcaacctg 
2221 tgcctgttca gctaccaccg cctgcgcgac ttcatcctga tcgccgtgcg cgccgtggag 
2281 ctgctgggcc acagcagcct gcgcggcctg cagcgcggct gggagatcct gaagtacctg 
2341 ggcagcctgg tgcagtactg gggcctggag ctgaagaaga gcgccatcag cctgctggac 
2401 accatcgcca tcaccgtggc cgagggcacc gaccgcatca tcgagctggt gcagcgcatc 
2461 tgccgcgcca tcctgaacat cccccgccgc atccgccagg gcttcgaggc cgccctgctg 
2521 taactcgag 
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gpl60mod.TVl.mut7.delV2 (SEQ ID NO:124) 



1 gaattcatgc gcgtgatggg cacccagaag aactgccagc agtggtggat ctggggcatc 
61 ctgggcttct ggatgctgat gatctgcaac accgaggacc tgtgggtgac cgtgtactac 
121 ggcgtgcccg tgtggcgcga cgccaagacc accctgttct gcgccagcga cgccaaggcc 
181 tacgagaccg aggtgcacaa cgtgtgggcc acccacgcct gcgtgcccac cgaccccaac 
241 ccccaggaga tcgtgctggg caacgtgacc gagaacttca acatgtggaa gaacgacatg 
301 gccgaccaga tgcacgagga cgtgatcagc ctgtgggacc agagcctgaa gccctgcgtg 
361 aagctgaccc ccctgtgcgt gaccctgaac tgcaccgaca ccaacgtgac cggcaaccgc 
421 accgtgaccg gcaacagcac caacaacacc aacggcaccg gcatctacaa catcgaggag 
481 atgaagaact gcagcttcaa cgccggcgcc ggccgcctga tcaactgcaa caccagcacc 
541 atcacccagg cctgccccaa ggtgagcttc gaccccatcc ccatccacta ctgcgccccc 
601 gccggctacg ccatcctgaa gtgcaacaac aagaccttca acggcaccgg cccctgctac 
661 aacgtgagca ccgtgcagtg cacccacggc atcaagcccg tggtgagcac ccagctgctg 
721 ctgaacggca gcctggccga ggagggcatc atcatccgca gcgagaacct gaccgagaac 
781 accaagacca tcatcgtgca cctgaacgag agcgtggaga tcaactgcac ccgccccaac 
841 aacaacaccc gcaagagcgt gcgcatcggc cccggccagg ccttctacgc caccaacgac 
901 gtgatcggca acatccgcca ggcccactgc aacatcagca ccgaccgctg gaacaagacc 
961 ctgcagcagg tgatgaagaa gctgggcgag cacttcccca acaagaccat ccagttcaag 
1021 ccccacgccg gcggcgacct ggagatcacc atgcacagct tcaactgccg cggcgagttc 
1081 ttctactgca acaccagcaa cctgttcaac agcacctacc acagcaacaa cggcacctac 
1141 aagtacaacg gcaacagcag cagccccatc accctgcagt gcaagatcaa gcagatcgtg 
1201 cgcatgtggc agggcgtggg ccaggccacc tacgcccccc ccatcgccgg caacatcacc 
1261 tgccgcagca acatcaccgg catcctgctg acccgcgacg gcggcttcaa caccaccaac 
1321 aacaccgaga ccttccgccc cggcggcggc gacatgcgcg acaactggcg cagcgagctg 
1381 tacaagtaca aggtggtgga gatcaagccc ctgggcatcg cccccaccaa ggccatcagc 
1441 agcgtggtgc agagcgagaa gagcgccgtg ggcatcggcg ccgtgttcct gggcttcctg 
1501 ggcgccgccg gcagcaccat gggcgccgcc agcatcaccc tgaccgtgca ggcccgccag 
1561 ctgctgagcg gcatcgtgca gcagcagagc aacctgctga aggccatcga ggcccagcag 
1621 cacatgctgc agctgaccgt gtggggcatc aagcagctgc aggcccgcgt gctggccatc 
1681 gagcgctacc tgaaggacca gcagctgctg ggcatctggg gctgcagcgg ccgcctgatc 
1741 tgcaccaccg ccgtgccctg gaacagcagc tggagcaaca agagcgagaa ggacatctgg 
1801 gacaacatga cctggatgca gtgggaccgc gagatcagca actacaccgg cctgatctac 
1861 aacctgctgg aggacagcca gaaccagcag gagaagaacg agaaggacct gctggagctg 
1921 gacaagtgga acaacctgtg gaactggttc gacatcagca actggccctg gtacatcaag 
1981 atcttcatca tgatcgtggg cggcctgatc ggcctgcgca tcatcttcgc cgtgctgagc 
2041 atcgtgaacc gcgtgcgcca gggctacagc cccctgagct tccagaccct gacccccagc 
2101 ccccgcggcc tggaccgcct gggcggcatc gaggaggagg gcggcgagca ggaccgcgac 
2161 cgcagcatcc gcctggtgag cggcttcctg agcctggcct gggacgacct gcgcaacctg 
2221 tgcctgttca gctaccaccg cctgcgcgac ttcatcctga tcgccgtgcg cgccgtggag 
2281 ctgctgggcc acagcagcct gcgcggcctg cagcgcggct gggagatcct gaagtacctg 
2341 ggcagcctgg tgcagtactg gggcctggag ctgaagaaga gcgccatcag cctgctggac 
2401 accatcgcca tcaccgtggc cgagggcacc gaccgcatca tcgagctggt gcagcgcatc 
2461 tgccgcgcca tcctgaacat cccccgccgc atccgccagg gcttcgaggc cgccctgctg 
2521 taactcgag 
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gpl60mod.TVl.tpal (SEQ ID NO:125) 



1 gtcgacgcca ccatggatgc aatgaagaga gggctctgct gtgtgctgct gctgtgtgga 
61 gcagtcttcg tttcgcccag cgccagcacc gaggacctgt gggtgaccgt gtactacggc 
121 gtgcccgtgt ggcgcgacgc caagaccacc ctgttctgcg ccagcgacgc caaggcctac 
181 gagaccgagg tgcacaacgt gtgggccacc cacgcctgcg tgcccaccga ccccaacccc 
241 caggagatcg tgctgggcaa cgtgaccgag aacttcaaca tgtggaagaa cgacatggcc 
301 gaccagatgc acgaggacgt gatcagcctg tgggaccaga gcctgaagcc ctgcgtgaag 
361 ctgacccccc tgtgcgtgac cctgaactgc accgacacca acgtgaccgg caaccgcacc 
421 gtgaccggca acagcaccaa caacaccaac ggcaccggca tctacaacat cgaggagatg 
481 aagaactgca gcttcaacgc caccaccgag ctgcgcgaca agaagcacaa ggagtacgcc 
541 ctgttctacc gcctggacat cgtgcccctg aacgagaaca gcgacaactt cacctaccgc 
601 ctgatcaact gcaacaccag caccatcacc caggcctgcc ccaaggtgag cttcgacccc 
661 atccccatcc actactgcgc ccccgccggc tacgccatcc tgaagtgcaa caacaagacc 
721 ttcaacggca ccggcccctg ctacaacgtg agcaccgtgc agtgcaccca cggcatcaag 
781 cccgtggtga gcacccagct gctgctgaac ggcagcctgg ccgaggaggg catcatcatc 
841 cgcagcgaga acctgaccga gaacaccaag accatcatcg tgcacctgaa cgagagcgtg 
901 gagatcaact gcacccgccc caacaacaac acccgcaaga gcgtgcgcat cggccccggc 
961 caggccttct acgccaccaa cgacgtgatc ggcaacatcc gccaggccca ctgcaacatc 
1021 agcaccgacc gctggaacaa gaccctgcag caggtgatga agaagctggg cgagcacttc 
1081 cccaacaaga ccatccagtt caagccccac gccggcggcg acctggagat caccatgcac 
1141 agcttcaact gccgcggcga gttcttctac tgcaacacca gcaacctgtt caacagcacc 
1201 taccacagca acaacggcac ctacaagtac aacggcaaca gcagcagccc catcaccctg 
1261 cagtgcaaga tcaagcagat cgtgcgcatg tggcagggcg tgggccaggc cacctacgcc 
1321 ccccccatcg ccggcaacat cacctgccgc agcaacatca ccggcatcct gctgacccgc 
1381 gacggcggct tcaacaccac caacaacacc gagaccttcc gccccggcgg cggcgacatg 
1441 cgcgacaact ggcgcagcga gctgtacaag tacaaggtgg tggagatcaa gcccctgggc 
1501 atcgccccca ccaaggccaa gcgccgcgtg gtgcagcgcg agaagcgcgc cgtgggcatc 
1561 ggcgccgtgt tcctgggctt cctgggcgcc gccggcagca ccatgggcgc cgccagcatc 
1621 accctgaccg tgcaggcccg ccagctgctg agcggcatcg tgcagcagca gagcaacctg 
1681 ctgaaggcca tcgaggccca gcagcacatg ctgcagctga ccgtgtgggg catcaagcag 
1741 ctgcaggccc gcgtgctggc catcgagcgc tacctgaagg accagcagct gctgggcatc 
1801 tggggctgca gcggccgcct gatctgcacc accgccgtgc cctggaacag cagctggagc 
1861 aacaagagcg agaaggacat ctgggacaac atgacctgga tgcagtggga ccgcgagatc 
1921 agcaactaca ccggcctgat ctacaacctg ctggaggaca gccagaacca gcaggagaag 
1981 aacgagaagg acctgctgga gctggacaag tggaacaacc tgtggaactg gttcgacatc 
2041 agcaactggc cctggtacat caagatcttc atcatgatcg tgggcggcct gatcggcctg 
2101 cgcatcatct tcgccgtgct gagcatcgtg aaccgcgtgc gccagggcta cagccccctg 
2161 agcttccaga ccctgacccc cagcccccgc ggcctggacc gcctgggcgg catcgaggag 
2221 gagggcggcg agcaggaccg cgaccgcagc atccgcctgg tgagcggctt cctgagcctg 
2281 gcctgggacg acctgcgcaa cctgtgcctg ttcagctacc accgcctgcg cgacttcatc 
2341 ctgatcgccg tgcgcgccgt ggagctgctg ggccacagca gcctgcgcgg cctgcagcgc 
2401 ggctgggaga tcctgaagta cctgggcagc ctggtgcagt actggggcct ggagctgaag 
2461 aagagcgcca tcagcctgct ggacaccatc gccatcaccg tggccgaggg caccgaccgc 
2521 atcatcgagc tggtgcagcg catctgccgc gccatcctga acatcccccg ccgcatccgc 
2581 cagggcttcg aggccgccct gctgtaactc gag 
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gpl60mod.TVl (SEQ ID NO:126) 



1 gaattcatgc gcgtgatggg cacccagaag aactgccagc agtggtggat ctggggcatc 
61 ctgggcttct ggatgctgat gatctgcaac accgaggacc tgtgggtgac cgtgtactac 
121 ggcgtgcccg tgtggcgcga cgccaagacc accctgttct gcgccagcga cgccaaggcc 
181 tacgagaccg aggtgcacaa cgtgtgggcc acccacgcct gcgtgcccac cgaccccaac 
241 ccccaggaga tcgtgctggg caacgtgacc gagaacttca acatgtggaa gaacgacatg 
301 gccgaccaga tgcacgagga cgtgatcagc ctgtgggacc agagcctgaa gccctgcgtg 
361 aagctgaccc ccctgtgcgt gaccctgaac tgcaccgaca ccaacgtgac cggcaaccgc 
421 accgtgaccg gcaacagcac caacaacacc aacggcaccg gcatctacaa catcgaggag 
481 atgaagaact gcagcttcaa cgccaccacc gagctgcgcg acaagaagca caaggagtac 
541 gccctgttct accgcctgga catcgtgccc ctgaacgaga acagcgacaa cttcacctac 
601 cgcctgatca actgcaacac cagcaccatc acccaggcct gccccaaggt gagcttcgac 
661 cccatcccca tccactactg cgcccccgcc ggctacgcca tcctgaagtg caacaacaag 
721 accttcaacg gcaccggccc ctgctacaac gtgagcaccg tgcagtgcac ccacggcatc 
781 aagcccgtgg tgagcaccca gctgctgctg aacggcagcc tggccgagga gggcatcatc 
841 atccgcagcg agaacctgac cgagaacacc aagaccatca tcgtgcacct gaacgagagc 
901 gtggagatca actgcacccg ccccaacaac aacacccgca agagcgtgcg catcggcccc 
961 ggccaggcct tctacgccac caacgacgtg atcggcaaca tccgccaggc ccactgcaac 
1 021 atcagcaccg accgctggaa caagaccctg cagcaggtga tgaagaagct gggcgagcac 
1 081 ttccccaaca agaccatcca gttcaagccc cacgccggcg gcgacctgga gatcaccatg 
1141 cacagcttca actgccgcgg cgagttcttc tactgcaaca ccagcaacct gttcaacagc 
1201 acctaccaca gcaacaacgg cacctacaag tacaacggca acagcagcag ccccatcacc 
1261 ctgcagtgca agatcaagca gatcgtgcgc atgtggcagg gcgtgggcca ggccacctac 
1321 gcccccccca tcgccggcaa catcacctgc cgcagcaaca tcaccggcat cctgctgacc 
1381 cgcgacggcg gcttcaacac caccaacaac accgagacct tccgccccgg cggcggcgac 
1441 atgcgcgaca actggcgcag cgagctgtac aagtacaagg tggtggagat caagcccctg 
1501 ggcatcgccc ccaccaaggc caagcgccgc gtggtgcagc gcgagaagcg cgccgtgggc 
1561 atcggcgccg tgttcctggg cttcctgggc gccgccggca gcaccatggg cgccgccagc 
1621 atcaccctga ccgtgcaggc ccgccagctg ctgagcggca tcgtgcagca gcagagcaac 
1681 ctgctgaagg ccatcgaggc ccagcagcac atgctgcagc tgaccgtgtg gggcatcaag 
1741 cagctgcagg cccgcgtgct ggccatcgag cgctacctga aggaccagca gctgctgggc 
1801 atctggggct gcagcggccg cctgatctgc accaccgccg tgccctggaa cagcagctgg 
1861 agcaacaaga gcgagaagga catctgggac aacatgacct ggatgcagtg ggaccgcgag 
1921 atcagcaact acaccggcct gatctacaac ctgctggagg acagccagaa ccagcaggag 
1981 aagaacgaga aggacctgct ggagctggac aagtggaaca acctgtggaa ctggttcgac 
2041 atcagcaact ggccctggta catcaagatc ttcatcatga tcgtgggcgg cctgatcggc 
2101 ctgcgcatca tcttcgccgt gctgagcatc gtgaaccgcg tgcgccaggg ctacagcccc 
2161 ctgagcttcc agaccctgac ccccagcccc cgcggcctgg accgcctggg cggcatcgag 
2221 gaggagggcg gcgagcagga ccgcgaccgc agcatccgcc tggtgagcgg cttcctgagc 
2281 ctggcctggg acgacctgcg caacctgtgc ctgttcagct accaccgcct gcgcgacttc 
2341 atcctgatcg ccgtgcgcgc cgtggagctg ctgggccaca gcagcctgcg cggcctgcag 
2401 cgcggctggg agatcctgaa gtacctgggc agcctggtgc agtactgggg cctggagctg 
2461 aagaagagcg ccatcagcct gctggacacc atcgccatca ccgtggccga gggcaccgac 
2521 cgcatcatcg agctggtgca gcgcatctgc cgcgccatcc tgaacatccc ccgccgcatc 
2581 cgccagggct tcgaggccgc cctgctgtaa ctcgag 
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gpl60mod.TVLwtLnative (SEQ ID NO:127) 



1 gaattcatga gagtgatggg gacacagaag aattgtcaac aatggtggat atggggcatc 
61 ttaggcttct ggatgctaat gatttgtaac accgaggacc tgtgggtgac cgtgtactac 
121 ggcgtgcccg tgtggcgcga cgccaagacc accctgttct gcgccagcga cgccaaggcc 
181 tacgagaccg aggtgcacaa cgtgtgggcc acccacgcct gcgtgcccac cgaccccaac 
241 ccccaggaga tcgtgctggg caacgtgacc gagaacttca acatgtggaa gaacgacatg 
301 gccgaccaga tgcacgagga cgtgatcagc ctgtgggacc agagcctgaa gccctgcgtg 
361 aagctgaccc ccctgtgcgt gaccctgaac tgcaccgaca ccaacgtgac cggcaaccgc 
421 accgtgaccg gcaacagcac caacaacacc aacggcaccg gcatctacaa catcgaggag 
481 atgaagaact gcagcttcaa cgccaccacc gagctgcgcg acaagaagca caaggagtac 
541 gccctgttct accgcctgga catcgtgccc ctgaacgaga acagcgacaa cttcacctac 
601 cgcctgatca actgcaacac cagcaccatc acccaggcct gccccaaggt gagcttcgac 
661 cccatcccca tccactactg cgcccccgcc ggctacgcca tcctgaagtg caacaacaag 
721 accttcaacg gcaccggccc ctgctacaac gtgagcaccg tgcagtgcac ccacggcatc 
781 aagcccgtgg tgagcaccca gctgctgctg aacggcagcc tggccgagga gggcatcatc 
841 atccgcagcg agaacctgac cgagaacacc aagaccatca tcgtgcacct gaacgagagc 
901 gtggagatca actgcacccg ccccaacaac aacacccgca agagcgtgcg catcggcccc 
961 ggccaggcct tctacgccac caacgacgtg atcggcaaca tccgccaggc ccactgcaac 
1021 atcagcaccg accgctggaa caagaccctg cagcaggtga tgaagaagct gggcgagcac 
1081 ttccccaaca agaccatcca gttcaagccc cacgccggcg gcgacctgga gatcaccatg 
1141 cacagcttca actgccgcgg cgagttcttc tactgcaaca ccagcaacct gttcaacagc 
1201 acctaccaca gcaacaacgg cacctacaag tacaacggca acagcagcag ccccatcacc 
1 261 ctgcagtgca agatcaagca gatcgtgcgc atgtggcagg gcgtgggcca ggccacctac 
1 321 gcccccccca tcgccggcaa catcacctgc cgcagcaaca tcaccggcat cctgctgacc 
1381 cgcgacggcg gcttcaacac caccaacaac accgagacct tccgccccgg cggcggcgac 
1441 atgcgcgaca actggcgcag cgagctgtac aagtacaagg tggtggagat caagcccctg 
1501 ggcatcgccc ccaccaaggc caagcgccgc gtggtgcagc gcgagaagcg cgccgtgggc 
1561 atcggcgccg tgttcctggg cttcctgggc gccgccggca gcaccatggg cgccgccagc 
1621 atcaccctga ccgtgcaggc ccgccagctg ctgagcggca tcgtgcagca gcagagcaac 
1681 ctgctgaagg ccatcgaggc ccagcagcac atgctgcagc tgaccgtgtg gggcatcaag 
1741 cagctgcagg cccgcgtgct ggccatcgag cgctacctga aggaccagca gctgctgggc 
1801 atctggggct gcagcggccg cctgatctgc accaccgccg tgccctggaa cagcagctgg 
1861 agcaacaaga gcgagaagga catctgggac aacatgacct ggatgcagtg ggaccgcgag 
1921 atcagcaact acaccggcct gatctacaac ctgctggagg acagccagaa ccagcaggag 
1981 aagaacgaga aggacctgct ggagctggac aagtggaaca acctgtggaa ctggttcgac 
2041 atcagcaact ggccctggta catcaagatc ttcatcatga tcgtgggcgg cctgatcggc 
2101 ctgcgcatca tcttcgccgt gctgagcatc gtgaaccgcg tgcgccaggg ctacagcccc 
2161 ctgagcttcc agaccctgac ccccagcccc cgcggcctgg accgcctggg cggcatcgag 
2221 gaggagggcg gcgagcagga ccgcgaccgc agcatccgcc tggtgagcgg cttcctgagc 
2281 ctggcctggg acgacctgcg caacctgtgc ctgttcagct accaccgcct gcgcgacttc 
2341 atcctgatcg ccgtgcgcgc cgtggagctg ctgggccaca gcagcctgcg cggcctgcag 
2401 cgcggctggg agatcctgaa gtacctgggc agcctggtgc agtactgggg cctggagctg 
2461 aagaagagcg ccatcagcct gctggacacc atcgccatca ccgtggccga gggcaccgac 
2521 cgcatcatcg agctggtgca gcgcatctgc cgcgccatcc tgaacatccc ccgccgcatc 
2581 cgccagggct tcgaggccgc cctgctgtaa ctcgag 
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Wild-type Env gpl60 (8_2_ZA) (SEQ ID NO:128) 



1 atgagagtga tggggacaca gaagaattgt caacaatggt ggatatgggg catcttaggc 
61 ttctggatgc taatgatttg taacacggag gacttgtggg tcacagtcta ctatggggta 
121 cctgtgtgga gagacgcaaa aactactcta ttctgtgcat cagatgctaa agcatatgag 
181 acagaagtgc ataatgtctg ggctacacat gcctgtgtac ccacagaccc caacccacaa 
241 gaaatagttt tgggaaatgt aacagaaaat tttaatatgt ggaaaaatga catggcagat 
301 cagatgcatg aggatgtaat cagtttatgg gatcaaagcc taaagccatg tgtaaagttg 
361 accccactct gtgtcacttt aaactgtaca gatacaaatg ttacaggtaa tagaactgtt 
421 acaggtaata gtaccaataa tacaaatggt acaggtattt ataacattga agaaatgaaa 
481 aattgctctt tcaatgcaac cacagaatta agagataaga aacataaaga gtatgcactc 
541 ttttatagac ttgatatagt accacttaat gagaatagtg acaactttac atatagatta 
601 ataaattgca atacctcaac cataacacaa gcctgtccaa aggtctcttt tgacccgatt 
661 cctatacatt actgtgctcc agctggttat gcgattctaa agtgtaataa taagacattc 
721 aatgggacag gaccatgtta taatgtcagc acagtacaat gtacacatgg aattaagcca 
781 gtggtatcaa ctcaattact gttaaatggt agtctagcag aagaagggat aataattaga 
841 tctgaaaatt tgacagagaa taccaaaaca ataatagtac accttaatga atctgtagag 
901 attaattgta caagacccaa caataataca agaaaaagtg taaggatagg accaggacaa 
961 gcattctatg caacaaatga tgtaatagga aacataagac aagcacattg taacattagt 
1021 acagatagat ggaacaaaac tttacaacag gtaatgaaaa aattaggaga gcatttccct 
1081 aataaaacaa tacaatttaa accacatgca ggaggggatc tagaaattac aatgcatagc 
1141 tttaattgta gaggagaatt tttctattgt aatacatcaa acctgtttaa tagcacatac 
1201 cactctaata atggtacata caaatacaat ggtaattcaa gctcacccat cacactccaa 
1261 tgtaaaataa aacaaattgt acgcatgtgg caaggggtag gacaagcaac gtatgcccct 
1321 cccattgcag gaaacataac atgtagatca aacatcacag gaatactatt gacacgtgat 
1381 ggaggattta acaccacaaa caacacagag acattcagac ctggaggagg agatatgagg 
1441 gataactgga gaagtgaatt atataaatat aaagtagtag aaattaagcc attgggaata 
1501 gcacccacta aggcaaaaag aagagtggtg cagagagaaa aaagagcagt gggaatagga 
1561 gctgtgttcc ttgggttctt gggagcagca ggaagcacta tgggcgcagc gtcaataacg 
1621 ctgacggtac aggccagaca actgttgtct ggtatagtgc aacagcaaag caatttgctg 
1681 aaggctatag aggcgcaaca gcatatgttg caactcacag tctggggcat taagcagctc 
1741 caggcgagag tcctggctat agaaagatac ctaaaggatc aacagctcct agggatttgg 
1801 ggctgctctg gaagactcat ctgcaccact gctgtgcctt ggaactccag ttggagtaat 
1 861 aaatctgaaa aagatatttg ggataacatg acttggatgc agtgggatag agaaattagt 
1 921 aattacacag gcttaatata caatttgctt gaagactcgc aaaaccagca ggaaaagaat 
1981 gaaaaagatt tattagaatt ggacaagtgg aacaatctgt ggaattggtt tgacatatca 
2041 aactggccgt ggtatataaa aatattcata atgatagtag gaggcttgat aggtttaaga 
2101 ataatttttg ctgtgctttc tatagtgaat agagttaggc agggatactc acctttgtca 
2161 tttcagaccc ttaccccaag cccgagggga ctcgacaggc tcggaggaat cgaagaagaa 
2221 ggtggagagc aagacagaga cagatccata cgattggtga gcggattctt gtcgcttgcc 
2281 tgggacgatc tgcggaacct gtgcctcttc agctaccacc gcttgagaga cttcatatta 
2341 attgcagtga gggcagtgga acttctggga cacagcagtc tcaggggact acagaggggg 
2401 tgggaaatcc ttaagtatct gggaagtctt gtgcaatatt ggggtctaga gctaaaaaag 
2461 agtgctatta gtctgcttga taccatagca ataacagtag ctgaaggaac agataggatt 
2521 atagaattag tacaaagaat ttgtagagct atcctcaaca tacctagaag aataagacag 
2581 ggctttgaag cagctttgct ataa 
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gpl40mod.TVl.tpal (SEQ ID NO:131) 



1 atggatgcaa tgaagagagg gctctgctgt gtgctgctgc tgtgtggagc agtcttcgtt 
61 tcgcccagcg ccagcaccga ggacctgtgg gtgaccgtgt actacggcgt gcccgtgtgg 
121 cgcgacgcca agaccaccct gttctgcgcc agcgacgcca aggcctacga gaccgaggtg 
181 cacaacgtgt gggccaccca cgcctgcgtg cccaccgacc ccaaccccca ggagatcgtg 
241 ctgggcaacg tgaccgagaa cttcaacatg tggaagaacg acatggccga ccagatgcac 
301 gaggacgtga tcagcctgtg ggaccagagc ctgaagccct gcgtgaagct gacccccctg 
361 tgcgtgaccc tgaactgcac cgacaccaac gtgaccggca accgcaccgt gaccggcaac 
421 agcaccaaca acaccaacgg caccggcatc tacaacatcg aggagatgaa gaactgcagc 
481 ttcaacgcca ccaccgagct gcgcgacaag aagcacaagg agtacgccct gttctaccgc 
541 ctggacatcg tgcccctgaa cgagaacagc gacaacttca cctaccgcct gatcaactgc 
601 aacaccagca ccatcaccca ggcctgcccc aaggtgagct tcgaccccat ccccatccac 
661 tactgcgccc ccgccggcta cgccatcctg aagtgcaaca acaagacctt caacggcacc 
721 ggcccctgct acaacgtgag caccgtgcag tgcacccacg gcatcaagcc cgtggtgagc 
781 acccagctgc tgctgaacgg cagcctggcc gaggagggca tcatcatccg cagcgagaac 
841 ctgaccgaga acaccaagac catcatcgtg cacctgaacg agagcgtgga gatcaactgc 
901 acccgcccca acaacaacac ccgcaagagc gtgcgcatcg gccccggcca ggccttctac 
961 gccaccaacg acgtgatcgg caacatccgc caggcccact gcaacatcag caccgaccgc 
1021 tggaacaaga ccctgcagca ggtgatgaag aagctgggcg agcacttccc caacaagacc 
1081 atccagttca agccccacgc cggcggcgac ctggagatca ccatgcacag cttcaactgc 
1141 cgcggcgagt tcttctactg caacaccagc aacctgttca acagcaccta ccacagcaac 
1201 aacggcacct acaagtacaa cggcaacagc agcagcccca tcaccctgca gtgcaagatc 
1261 aagcagatcg tgcgcatgtg gcagggcgtg ggccaggcca cctacgcccc ccccatcgcc 
1321 ggcaacatca cctgccgcag caacatcacc ggcatcctgc tgacccgcga cggcggcttc 
1381 aacaccacca acaacaccga gaccttccgc cccggcggcg gcgacatgcg cgacaactgg 
1441 cgcagcgagc tgtacaagta caaggtggtg gagatcaagc ccctgggcat cgcccccacc 
1501 aaggccaagc gccgcgtggt gcagcgcgag aagcgcgccg tgggcatcgg cgccgtgttc 
1561 ctgggcttcc tgggcgccgc cggcagcacc atgggcgccg ccagcatcac cctgaccgtg 
1621 caggcccgcc agctgctgag cggcatcgtg cagcagcaga gcaacctgct gaaggccatc 
1681 gaggcccagc agcacatgct gcagctgacc gtgtggggca tcaagcagct gcaggcccgc 
1741 gtgctggcca tcgagcgcta cctgaaggac cagcagctgc tgggcatctg gggctgcagc 
1801 ggccgcctga tctgcaccac cgccgtgccc tggaacagca gctggagcaa caagagcgag 
1861 aaggacatct gggacaacat gacctggatg cagtgggacc gcgagatcag caactacacc 
1921 ggcctgatct acaacctgct ggaggacagc cagaaccagc aggagaagaa cgagaaggac 
1981 ctgctggagc tggacaagtg gaacaacctg tggaactggt tcgacatcag caactggccc 
2041 tggtacatct aa 



FIGURE 100 



gpl40mod.TVl (SEQ ID NO:132) 



1 gaattdatgc gcgtgatggg cacccagaag aactgccagc agtggtggat ctggggcatc 
61 ctgggcttct ggatgctgat gatctgcaac accgaggacc tgtgggtgac cgtgtactac 
121 ggcgtgcccg tgtggcgcga cgccaagacc accctgttct gcgccagcga cgccaaggcc 
181 tacgagaccg aggtgcacaa cgtgtgggcc acccacgcct gcgtgcccac cgaccccaac 
241 ccccaggaga tcgtgctggg caacgtgacc gagaacttca acatgtggaa gaacgacatg 
301 gccgaccaga tgcacgagga cgtgatcagc ctgtgggacc agagcctgaa gccctgcgtg 
361 aagctgaccc ccctgtgcgt gaccctgaac tgcaccgaca ccaacgtgac cggcaaccgc 
421 accgtgaccg gcaacagcac caacaacacc aacggcaccg gcatctacaa catcgaggag 
481 atgaagaact gcagcttcaa cgccaccacc gagctgcgcg acaagaagca caaggagtac 
541 gccctgttct accgcctgga catcgtgccc ctgaacgaga acagcgacaa cttcacctac 
601 cgcctgatca actgcaacac cagcaccatc acccaggcct gccccaaggt gagcttcgac 
661 cccatcccca tccactactg cgcccccgcc ggctacgcca tcctgaagtg caacaacaag 
721 accttcaacg gcaccggccc ctgctacaac gtgagcaccg tgcagtgcac ccacggcatc 
781 aagcccgtgg tgagcaccca gctgctgctg aacggcagcc tggccgagga gggcatcatc 
841 atccgcagcg agaacctgac cgagaacacc aagaccatca tcgtgcacct gaacgagagc 
901 gtggagatca actgcacccg ccccaacaac aacacccgca agagcgtgcg catcggcccc 
961 ggccaggcct tctacgccac caacgacgtg atcggcaaca tccgccaggc ccactgcaac 
1021 atcagcaccg accgctggaa caagaccctg cagcaggtga tgaagaagct gggcgagcac 
1081 ttccccaaca agaccatcca gttcaagccc cacgccggcg gcgacctgga gatcaccatg 
1141 cacagcttca actgccgcgg cgagttcttc tactgcaaca ccagcaacct gttcaacagc 
1201 acctaccaca gcaacaacgg cacctacaag tacaacggca acagcagcag ccccatcacc 
1261 ctgcagtgca agatcaagca gatcgtgcgc atgtggcagg gcgtgggcca ggccacctac 
1321 gcccccccca tcgccggcaa catcacctgc cgcagcaaca tcaccggcat cctgctgacc 
1381 cgcgacggcg gcttcaacac caccaacaac accgagacct tccgccccgg cggcggcgac 
1441 atgcgcgaca actggcgcag cgagctgtac aagtacaagg tggtggagat caagcccctg 
1501 ggcatcgccc ccaccaaggc caagcgccgc gtggtgcagc gcgagaagcg cgccgtgggc 
1561 atcggcgccg tgttcctggg cttcctgggc gccgccggca gcaccatggg cgccgccagc 
1621 atcaccctga ccgtgcaggc ccgccagctg ctgagcggca tcgtgcagca gcagagcaac 
1681 ctgctgaagg ccatcgaggc ccagcagcac atgctgcagc tgaccgtgtg gggcatcaag 
1741 cagctgcagg cccgcgtgct ggccatcgag cgctacctga aggaccagca gctgctgggc 
1801 atctggggct gcagcggccg cctgatctgc accaccgccg tgccctggaa cagcagctgg 
1861 agcaacaaga gcgagaagga catctgggac aacatgacct ggatgcagtg ggaccgcgag 
1921 atcagcaact acaccggcct gatctacaac ctgctggagg acagccagaa ccagcaggag 
1981 aagaacgaga aggacctgct ggagctggac aagtggaaca acctgtggaa ctggttcgac 
2041 atcagcaact ggccctggta catdaactc gag 
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gpl40mod.TVl.wtLnative (SEQ ID NO:133) 



1 gaattcatga gagtgatggg gacacagaag aattgtcaac aatggtggat atggggcatc 
61 ttaggcttct ggatgctaat gatttgtaac accgaggacc tgtgggtgac cgtgtactac 
121 ggcgtgcccg tgtggcgcga cgccaagacc accctgttct gcgccagcga cgccaaggcc 
181 tacgagaccg aggtgcacaa cgtgtgggcc acccacgcct gcgtgcccac cgaccccaac 
241 ccccaggaga tcgtgctggg caacgtgacc gagaacttca acatgtggaa gaacgacatg 
301 gccgaccaga tgcacgagga cgtgatcagc ctgtgggacc agagcctgaa gccctgcgtg 
361 aagctgaccc ccctgtgcgt gaccctgaac tgcaccgaca ccaacgtgac cggcaaccgc 
421 accgtgaccg gcaacagcac caacaacacc aacggcaccg gcatctacaa catcgaggag 
481 atgaagaact gcagcttcaa cgccaccacc gagctgcgcg acaagaagca caaggagtac 
541 gccctgttct accgcctgga catcgtgccc ctgaacgaga acagcgacaa cttcacctac 
601 cgcctgatca actgcaacac cagcaccatc acccaggcct gccccaaggt gagcttcgac 
661 cccatcccca tccactactg cgcccccgcc ggctacgcca tcctgaagtg caacaacaag 
721 accttcaacg gcaccggccc ctgctacaac gtgagcaccg tgcagtgcac ccacggcatc 
781 aagcccgtgg tgagcaccca gctgctgctg aacggcagcc tggccgagga gggcatcatc 
841 atccgcagcg agaacctgac cgagaacacc aagaccatca tcgtgcacct gaacgagagc 
901 gtggagatca actgcacccg ccccaacaac aacacccgca agagcgtgcg catcggcccc 
961 ggccaggcct tctacgccac caacgacgtg atcggcaaca tccgccaggc ccactgcaac 
1021 atcagcaccg accgctggaa caagaccctg cagcaggtga tgaagaagct gggcgagcac 
1081 ttccccaaca agaccatcca gttcaagccc cacgccggcg gcgacctgga gatcaccatg 
1141 cacagcttca actgccgcgg cgagttcttc tactgcaaca ccagcaacct gttcaacagc 
1201 acctaccaca gcaacaacgg cacctacaag tacaacggca acagcagcag ccccatcacc 
1261 ctgcagtgca agatcaagca gatcgtgcgc atgtggcagg gcgtgggcca ggccacctac 
1321 gcccccccca tcgccggcaa catcacctgc cgcagcaaca tcaccggcat cctgctgacc 
1381 cgcgacggcg gcttcaacac caccaacaac accgagacct tccgccccgg cggcggcgac 
1441 atgcgcgaca actggcgcag cgagctgtac aagtacaagg tggtggagat caagcccctg 
1501 ggcatcgccc ccaccaaggc caagcgccgc gtggtgcagc gcgagaagcg cgccgtgggc 
1561 atcggcgccg tgttcctggg cttcctgggc gccgccggca gcaccatggg cgccgccagc 
1621 atcaccctga ccgtgcaggc ccgccagctg ctgagcggca tcgtgcagca gcagagcaac 
1681 ctgctgaagg ccatcgaggc ccagcagcac atgctgcagc tgaccgtgtg gggcatcaag 
1741 cagctgcagg cccgcgtgct ggccatcgag cgctacctga aggaccagca gctgctgggc 
1801 atctggggct gcagcggccg cctgatctgc accaccgccg tgccctggaa cagcagctgg 
1861 agcaacaaga gcgagaagga catctgggac aacatgacct ggatgcagtg ggaccgcgag 
1921 atcagcaact acaccggcct gatctacaac ctgctggagg acagccagaa ccagcaggag 
1981 aagaacgaga aggacctgct ggagctggac aagtggaaca acctgtggaa ctggttcgac 
2041 atcagcaact ggccctggta catctaactc gag 
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NefD125G_TV2_C_ZAopt (SEQ ID N0.134) 



ATGGGCGGCAAGTGGAGCAAGAGCAGCATCATCGGCTGGCCCGAGGTGCGC 

GAGCGCATCCGCCGCACCCGCAGCGCCGCCGAGGGCGTGGGCAGCGCCAGC 

CAGGACCTGGAGAAGCACGGCGCCCTGACCACCAGCAACACCGCCCACAAC 

AACGCCGCCTGCGCCTGGCTGGAGGCCCAGGAGGAGGAGGGCGAGGTGGGC 

TTCCCCGTGCGCCCCCAGGTGCCCCTGCGCCCCATGACCTACAAGGCCGCCAT 

CGACCTGAGCTTCTTCCTGAAGGAGAAGGGCGGCCTGGAGGGCCTGATCTAC 

AGCAAGAAGCGCCAGGAGATCCTGGACCTGTGGGTGTACAACACCCAGGGC- 

TTCTTCCCCGGCTGGCAGAACTACACCCCCGGCCCCGGCGTGCGCTTCCCCCT 

GACCTTCGGCTGGTACTTCAAGCTGGAGCCCGTGGACCCCCGCGAGGTGGAG 

GAGGCCAACGAGGGCGAGAACAACTGCCTGCTGCACCCCATGAGCCAGCAC 

GGCATGGAGGACGAGGACCGCGAGGTGCTGCGCTGGAAGTTCGACAGCACC 

CTGGCCCGCCGCCACATGGCCCGCGAGCTGCACCCCGAGTACTACAAGGACT 

GCTGA 
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NefD125G-Myr_TV2_C_ZAopt (SEQ ID NO:135) 



ATGGCCGGCAAGTGGAGCAAGAGCAGCATCATCGGCTGGCCCGAGGTGCGC 

GAGCGCATCCGCCGCACCCGCAGCGCCGCCGAGGGCGTGGGCAGCGCCAGC 

CAGGACCTGGAGAAGCACGGCGCCCTGACCACCAGCAACACCGCCCACAAC 

AACGCCGCCTGCGCCTGGCTGGAGGCCCAGGAGGAGGAGGGCGAGGTGGGC 

TTCCCCGTGCGCCCCCAGGTGCCCCTGCGCCCCATGACCTACAAGGCCGCCAT 

CGACCTGAGCTTCTTCCTGAAGGAGAAGGGCGGCCTGGAGGGCCTGATCTAC 

AGCAAGAAGCGCCAGGAGATCCTGGACCTGTGGGTGTACAACACCCAGGGC- 

TTCTTCCCCGGCTGGCAGAACTACACCCCCGGCCCCGGCGTGCGCTTCCCCCT 

GACCTTCGGCTGGTACTTCAAGCTGGAGCCCGTGGACCCCCGCGAGGTGGAG 

GAGGCCAACGAGGGCGAGAACAACTGCCTGCTGCACCCCATGAGCCAGCAC 

GGCATGGAGGACGAGGACCGCGAGGTGCTGCGCTGGAAGTTCGACAGCACC 

CTGGCCCGCCGCCACATGGCCCGCGAGCTGCACCCCGAGTACTACAAGGACT 

GCTGA 
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I : is the regions for (3-sheet deletions 

*: is the N-linked glycosylation sites for subtype C TV1 and TV2. Possible mutation (N-» Q) or 
deletions can be performed. 
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